DISCONTINUOUS RECEPTION SCHEDULING METHOD AND DEVICE

CROSS-REFERENCE TO RELATED APPLICATION
[0001] The present application is filed based on and claims the priority of
Chinese Application No. 202111666562.6 filed on December 31, 2021, the disclosure

of which are incorporated in their entireties by reference herein.

TECHNICAL FIELD
[0002] The present disclosure relates to the field of mobile communication

technologies, and in particular to a discontinuous reception scheduling method and

device.
BACKGROUND
[0003] Packet-based data streams are usually bursty. When there is no data

transmission, power consumption can be reduced by turning off a receiving circuit of
a user equipment (UE), and thus discontinuous reception (DRX) technology is
introduced. The basic mechanism of DRX is to configure a DRX cycle for the UE in
an RRC-connected state (RRC_connected). As shown in FIG. 1, the DRX cycle
generally includes an active time (and/or on duration) and an inactive time. During the
active time, the UE wakes up and monitors physical downlink control channel
(PDCCH) (the active time can also be referred as activated time); during the inactive
time (opportunity for DRX), the UE no longer receives PDCCH, but can receive data
of other physical channels, such as physical downlink shared channel (PDSCH) and
positive acknowledgment (ACK)/negative acknowledgment (NACK) (the inactive
time can also be referred as dormancy time).

[0004] The network may send DRX parameters to the UE through RRC
connection reconfiguration (RRCconnectionReconfig) signaling or RRC connection
setup (RRCconnectionSetup). The DRX parameters usually include several basic
timers: 1) onDurationTimer: counting, from the beginning of a DRX cycle, the
number of PDCCH subframes that are monitored continuously (i.e., the number of
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subframes that the activated time lasts); 2) drx-InactivityTimer: the number of
consecutive PDCCH subframes that are continuously in the activated state after the
UE successfully decodes a PDCCH indicating initial transmission of uplink and
downlink data; 3) drx-RetransmissionTimer: the number of PDCCH subframes that
the UE continuously monitors, starting from the subframe in which the UE expects to
receive a downlink retransmission; 4) longDRX-CycleStartoffset: longDRX-cycle and
drxstartffset are specified; 5) shortDRX-cycle: the number of subframes that the
shortDRX cycle lasts; 6) drxShortCycleTimer: specifying how long the UE uses short
DRX cycle. This value is a multiple of short DRX cycle.

[0005] The DRX configuration in the related art is generally designed for each
UE, and has nothing to do with factors such as service type and service

communication type, an accurate power saving effect is difficult to be achieved.

SUMMARY

[0006] At least one embodiment of the present disclosure provides a
discontinuous reception scheduling method and device, which can realize more
accurate power saving in discontinuous reception.

[0007] In order to solve the above problem, the present disclosure is
implemented as follows.

[0008] In a first aspect, one embodiment of the present disclosure provides a
discontinuous reception (DRX) scheduling method, including:

[0009] receiving, by a first user equipment (UE), m sets of DRX configuration
information configured by a network side; wherein m is an integer greater than or
equal to 1, and the m sets of DRX configuration information have a correspondence
relationship including at least one of the following:

[0010] the m sets of DRX configuration information correspond to different
communication types;

[0011] the m sets of DRX configuration information correspond to different

service types;



[0012] the m sets of DRX configuration information correspond to different
scheduling modes;

[0013] the m sets of DRX configuration information correspond to different
frame types or data types of a service;

[0014] the m sets of DRX configuration information correspond to different
communication directions of a service or different services;

[0015] receiving and/or sending data, by the first UE, according to the m sets
of DRX configuration information.

[0016] In a second aspect, one embodiment of the present disclosure provides a
discontinuous reception (DRX) scheduling method, including:

[0017] sending, by a first network device, to a first user equipment (UE), m
sets of DRX configuration information; wherein m is an integer greater than or equal
to 1, and the m sets of DRX configuration information have a correspondence
relationship including at least one of the following:

[0018] the m sets of DRX configuration information correspond to different
communication types;

[0019] the m sets of DRX configuration information correspond to different
service types;

[0020] the m sets of DRX configuration information correspond to different
scheduling modes;

[0021] the m sets of DRX configuration information correspond to different
frame types or data types of a service;

[0022] the m sets of DRX configuration information correspond to different
communication directions of a service or different services;

[0023] receiving and/or sending data, by the first network device, according to
the m sets of DRX configuration information.

[0024] In a third aspect, one embodiment of the present disclosure provides a
user equipment (UE), including a transceiver and a processor;

[0025] wherein the transceiver is configured to receive m sets of DRX
configuration information configured by a network side; wherein m is an integer
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greater than or equal to 1, and the m sets of DRX configuration information have a
correspondence relationship including at least one of the following:

[0026] the m sets of DRX configuration information correspond to different
communication types;

[0027] the m sets of DRX configuration information correspond to different
service types;

[0028] the m sets of DRX configuration information correspond to different
scheduling modes;

[0029] the m sets of DRX configuration information correspond to different
frame types or data types of a service;

[0030] the m sets of DRX configuration information correspond to different
communication directions of a service or different services;

[0031] the processor is configured to receive and/or send data according to
the m sets of DRX configuration information.

[0032] In a fourth aspect, one embodiment of the present disclosure provides a
user equipment (UE), including: a processor, a memory, and a program stored on the
memory and executable on the processor; wherein the program, when executed by the
processor, causes the UE to perform the steps of the method in the first aspect.

[0033] In a fifth aspect, one embodiment of the present disclosure provides a
network device, including: a transceiver and a processor. The transceiver is configured
to send m sets of DRX configuration information to a first user equipment (UE);
wherein m is an integer greater than or equal to 1, and the m sets of DRX
configuration information have a correspondence relationship including at least one of
the following:

[0034] the m sets of DRX configuration information correspond to different
communication types;

[0035] the m sets of DRX configuration information correspond to different
service types;

[0036] the m sets of DRX configuration information correspond to different

scheduling modes;



[0037] the m sets of DRX configuration information correspond to different
frame types or data types of a service;

[0038] the m sets of DRX configuration information correspond to different
communication directions of a service or different services;

[0039] the processor is configured to receive and/or send data according to the
m sets of DRX configuration information.

[0040] In a sixth aspect, one embodiment of the present disclosure provides a
network device, including: a processor, a memory, and a program stored on the
memory and executable on the processor; wherein the program, when executed by the
processor, causes the network device to perform the steps of the method in the second
aspect.

[0041] In a seventh aspect, one embodiment of the present disclosure provides
a computer-readable storage medium, including a computer program stored thereon;
wherein the computer program, when executed by a processor, causes the processor to
perform the steps of the above method.

[0042] Compared with related art, the discontinuous reception scheduling
method and device provided by the embodiments of the present disclosure introduce
DRX configurations corresponding to factors such as service communication type,
service type, scheduling mode, frame type or data type, and service communication
direction. Based on the above factors, the network device configures corresponding
DRX configuration information for the UE, thereby realizing more accurate

discontinuous reception and providing support for better power saving effect.

BRIEF DESCRIPTION OF THE DRAWINGS

[0043] Various other advantages and benefits will become apparent to those of
ordinary skill in the art upon reading the following detailed description of the
preferred embodiment. The drawings are only for the purpose of illustrating the
preferred embodiments and are not to be considered as limiting the present disclosure.
Further, throughout the drawings, the same reference numerals are used to designate
the same parts. In the attached drawings:
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[0044] FIG. 1 is a schematic diagram of a DRX cycle in the related art;

[0045] FIG. 2 is a flow chart of a discontinuous reception scheduling method
applied to UE side according to an embodiment of the present disclosure;

[0046] FIG. 3 is a schematic diagram shown an example in which a UE
receives new transmission data and retransmission data of a multicast service
according to an embodiment of the present disclosure;

[0047] FIG. 4 is a flow chart of a discontinuous reception scheduling method
applied to network side according to an embodiment of the present disclosure;

[0048] FIG. 5 is a schematic diagram of a UE according to an embodiment of
the present disclosure;

[0049] FIG. 6 is a schematic diagram of a UE according to another
embodiment of the present disclosure;

[0050] FIG. 7 is a schematic diagram of a network device according to an
embodiment of the present disclosure;

[0051] FIG. 8 is a schematic diagram of a network device according to another
embodiment of the present disclosure;

[0052] FIG. 9 is a schematic diagram of a UE according to a still another
embodiment of the present disclosure; and

[0053] FIG. 10 is a schematic diagram of a network device according to still

another embodiment of the present disclosure.

DETAILED DESCRIPTION

[0054] Exemplary embodiments of the present disclosure will be described
hereinafter in a clear manner in conjunction with the accompanying drawings.
Although exemplary embodiments of the present disclosure are shown in the
drawings, it is to be understood that the present disclosure may be embodied in
various forms and should not be limited by the embodiments set forth herein. Rather,
these embodiments are provided for more thorough understanding of the present
disclosure, and to fully convey the scope of the present disclosure to those skilled in

the art.



[0055] The terms “first”, “second” and the like in the in the specification and
claims of the present disclosure are used to distinguish similar objects and are not
necessarily used to describe a specific order or sequence. It is to be understood that
data so used are interchangeable under appropriate circumstances such that the
embodiments of the present disclosure described herein are, for example, capable of
being implemented in sequences other than those illustrated or described herein. In
addition, the terms “including” and “having” and any variations thereof are intended
to cover non-exclusive inclusions, for example, a process, method, system, product or
device that includes a sequence of steps or units needs not be limited to those steps or
units that are expressly listed, but may include steps or units that are not expressly
listed or that are inherent to the process, method, product or device. In addition,
“and/or” in the specification and claims is used to indicate at least one of connected
objects.

[0056] The technology described herein is not limited to the NR system and
LTE-advanced (LTE-A) system of the Long Time Evolution (LTE), and may also be
used in various wireless communication systems, such as Code Division Multiple
Access (CDMA), Time Division Multiple Access (TDMA), Frequency Division
Multiple Access (FDMA), Orthogonal Frequency Division Multiple Access
(OFDMA), Single-carrier Frequency-Division Multiple Access (SC-FDMA) and other
systems. The terms “system” and “network” are often used interchangeably. The
CDMA system may implement radio technologies such as CDMA2000, Universal
Terrestrial Radio Access (UTRA). The UTRA includes Wideband Code Division
Multiple Access (WCDMA) and other CDMA variants. The TDMA system can
implement radio technologies such as Global System for Mobile Communication
(GSM). The OFDMA system can implement radio technologies such as UltraMobile
Broadband (UMB), Evolution-UTRA (E-UTRA), IEEE 802.21 (Wi-Fi), IEEE 802.16
(WiMAX), IEEE 802.20, Flash-OFDM. UTRA and E-UTRA are parts of Universal
Mobile Telecommunications System (UMTS). LTE and LTE-Advanced (like LTE-A)
are new UMTS releases that use E-UTRA. UTRA, E-UTRA, UMTS, LTE, LTE-A
and GSM are described in documents from an organization named “3rd Generation
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Partnership Project” (3GPP). CDMA2000 and UMB are described in documents from
an organization named ‘“3rd Generation Partnership Project 2” (3GPP2). The
techniques described herein may be used for the systems and radio technologies
mentioned above as well as other systems and radio technologies. However, the
following description describes NR systems for example purposes, and NR
terminologies are used in much of the following description, although the techniques
are applicable to applications other than NR system applications as well.

[0057] The following description provides examples and does not limit the
scope, applicability or configuration set forth in the claims. Changes may be made in
functions and arrangements of discussed elements without departing from the spirit
and scope of the present disclosure. In various examples, various procedures or
components may be omitted, replaced, or added as appropriate. For example, methods
described may be performed in an order different from that described, and various
steps may be added, omitted or combined. Additionally, features described with
reference to certain examples may be combined in other examples.

[0058] The “service” herein may represent at least one of the following
concepts: service, PDU session, Quality of Service (QoS) flow, stream, service data
flow, radio bearer, and logical channel. The “data” herein may be one or more of “data
packet”, “Physical Uplink Share Channel transmission (PUSCH)”, “Physical
Downlink Share Channel transmission (PDSCH)”, “data unit”, “transmission” and
“transmission block”.

[0059] The DRX configuration information in the related art is generally
designed for each UE, and has nothing to do with factors such as service type and
communication type. In scenarios such as multicast, unicast services and multicast
services are relatively independent, and the original purpose of DRX technology is to
better save power for UEs while not reducing data transmission performance of UEs,
that is, not to miss receiving/sending data. Therefore, there is an urgent need for a
solution that can provide a more effective DRX mechanism under different service

types or communication types.



[0060] In order to solve at least one of the above problems, one embodiment of
the present disclosure provides a discontinuous reception scheduling method.
Referring to FIG. 2, the method is applied to a first UE side and includes:

[0061] Step 21: receiving, by the first UE, m sets of DRX configuration
information configured by a network side, where m is an integer greater than or equal
to 1, wherein correspondence relationship of the m sets of DRX configuration
information includes at least one of the following:

[0062] the m sets of DRX configuration information correspond to different
communication types;

[0063] the m sets of DRX configuration information correspond to different
service types;

[0064] the m sets of DRX configuration information correspond to different
scheduling modes;

[0065] the m sets of DRX configuration information correspond to different
frame types or data types of a service;

[0066] the m sets of DRX configuration information correspond to a service or
different communication directions of different services.

[0067] Here, each set of DRX configuration information generally includes
configurations of DRX cycles and related timers.

[0068] Step 22, receiving and/or sending data, by the first UE, according to the
m sets of DRX configuration information.

[0069] Through the above steps, the embodiment of the present disclosure
introduces the DRX configuration information corresponding to factors such as
service communication type, service type, scheduling mode, frame type or data type,
and service communication direction. Based on the above factors, the network device
configures corresponding DRX configuration information for the UE, thereby
realizing more accurate discontinuous reception and providing support for better
power saving effect.

[0070] For example, the current communication networks support various
service communication types, for example, multicast and unicast. Operations of core
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network and/or radio access network correspond to different communication types are
different. By introducing the DRX configuration information corresponding to
different communication types, the embodiments of the present disclosure can
implement more fine-grained DRX configuration than related technologies, allowing
the UE to choose the corresponding DRX mode to implement the active time and
inactive time according to the service that a user is interested in, thereby achieving
more precise power saving.

[0071] For another example, the current communication network supports
various service types, and different QoS requirements lead to different service arrival
times and arrival cycles. By introducing the DRX configuration information
corresponding to different service types, the embodiments of the present disclosure
can implement more fine-grained DRX configuration than related technologies,
thereby realizing more accurate power saving.

[0072] For another example, semi-static scheduling such as semi-persistent
scheduling (SPS) or CG usually uses configured scheduling RNTI (CS-RNTI) to
scramble data, while dynamic scheduling generally uses cell RNTI (C-RNTI) to
scramble data. In the embodiment of the present disclosure, by introducing the DRX
configuration information corresponding to different scheduling modes, it can realize
more fine-grained DRX configuration than related technologies, and the UE can save
power more accurately on the PDCCH. For example, assuming that the UE only
monitors PDCCH scrambled by CS-RNTI during the active time indicated by the first
set of DRX configuration information, and only monitors PDCCH scrambled by
C-RNTI during the active time indicated by the second set of DRX configuration
information. In this way, more accurate discontinuous reception can be achieved, and
a better power-saving effect can be achieved.

[0073] For another example, the current communication networks support
different data streams of the service itself, and different frames have different QoS
requirements and importance, service arrival times and arrival cycles may also be
different. In the embodiments of the present disclosure, by introducing the DRX
configuration information corresponding to different frame types or data types of the
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service, it can realize more fine-grained DRX configuration than related technologies,
so that different power-saving modes can be implemented according to different
frame characteristics, thereby saving power more accurately. For example, for XR
services, the UE only monitors data of the P frame of XR during the active time
indicated by the first set of DRX configuration information; the UE only monitors
data of the I frame of XR during the active time indicated by the second set of DRX
configuration information; the UE only monitors data fed back by XR’s real-time
control protocol (RTCP) during the active time indicated by the third set of DRX
configuration information, thereby achieving more accurate discontinuous reception
and achieving better power saving effect.

[0074] For another example, the service type supported by the previous
communication network is relatively single, and there is no high requirement for
performance (such as delay, reliability), and many interactions between services are
handled at the application layer. As a result, since the processing layer is high, the
latency is high, the jitter is large, and the wireless resources are wasted. In case that
the current communication networks support various service types and there are clear
interactive relationships among many services, in the embodiments of the present
disclosure, by configuring DRX configuration information corresponding to different
communication directions, different power-saving modes can be implemented
according to different communication directions of a service or different services,
thereby saving power more accurately. For example, one service is a service in an
uplink direction, which is responsible for transmitting data from the device to the
network side; another service is a service in a downlink direction, which is
responsible for information such as receiving information fed back by an application
layer of the network side and/or issuing some control commands. There is a clear time
relationship between the two services. For example, a start position of the active time
of the service in the uplink direction is T1 earlier than a start position of the active
time of the service in the downlink direction; a cycle value of the active time of the
service in the uplink direction is half of a cycle value of the active time of the service
in the downlink direction. After introducing the DRX configuration information
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corresponding to different communication directions, more accurate discontinuous
reception can be achieved and better power saving effect can be achieved.

[0075] In the embodiment of the present disclosure, at least b sets of DRX
configurations among the m sets of DRX configuration information may have an
association relationship, where b is an integer greater than 1 and less than or equal to
m. Specifically, the association relationship between the at least b sets of DRX
configuration information may be sent to the first UE by the network side through
signaling, or may be predefined (for example, defined in a related agreement or
pre-agreed), or may be sent to a wireless access layer of the first UE from a high layer
of the first UE (for example, an application layer or other protocol layers or functional
layers above RRC).

[0076] In the above step 22, the first UE receives and/or sends data according
to the m sets of DRX configuration information and the association relationship
between the at least b sets of DRX configuration information in the m sets of DRX
configuration information.

[0077] Specifically, the association relationship between the at least b sets of
DRX configuration information includes at least one of the following:

[0078] 1) after receiving or sending data and/or signaling of the t-th service
during the active time indicated by the i-th set of DRX configuration information in
the m-sets of DRX configuration information, starting, after specified time or
immediately, an inactivity timer of the j-th set of DRX configuration information
corresponding to the u-th service, and receiving and/or waiting to receive data and/or
signaling of the u-th service;

[0079] 2) after receiving or sending data and/or signaling of the t-th service
during the active time indicated by the i-th set of DRX configuration information in
the m-sets of DRX configuration information, entering, after specified time or
immediately, an activity time of the j-th set of DRX configuration information
corresponding to the u-th service, and receiving and/or waiting to receive data and/or

signaling of the u-th service;
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[0080] 3) after receiving or sending data and/or signaling of the t-th service
during the active time indicated by the i-th set of DRX configuration information in
the m-sets of DRX configuration information, starting, after specified time or
immediately, an on-duration timer of the j-th set of DRX configuration information
corresponding to the u-th service, and receiving and/or waiting to receive data and/or
signaling of the u-th service;

[0081] 4) after receiving or sending data and/or signaling of the t-th service
during the active time indicated by the i-th set of DRX configuration information in
the m-sets of DRX configuration information, according to data arrival characteristics
and/or service performance requirements of the associated u-th service, performing at
least one of starting an inactive timer of the j-th set of DRX configuration information
corresponding to the u-th service, starting an on-duration timer of the j-th set of DRX
configuration information and entering an active time of the j-th set of DRX
configuration information, and receiving and/or waiting to receive data and/or
signaling of the u-th service.

[0082] For example, the UE sends an uplink service (assumed to be the service
t) during the active time indicated by the i-th set of DRX configuration information,
and the uplink service is responsible for to transmit data from the UE to the network
side; then, the UE enters the active time indicated by the j-th set of DRX
configuration information corresponding to the service u (or starts an inactive timer
and/or on-duration timer, etc.), according to a clear time relationship (for example, a
start position of the active time of the service in the uplink direction is T1 earlier than
a start position of the active time of the service in the downlink direction) between
another downlink service (assumed to be a service u, which is responsible for
information such as receiving information fed back by an application layer of the
network side and/or issuing some control commands) corresponding to the uplink
service, and receives and/or waits to receive data of the service u.

[0083] Here, the specified time described herein may be a pre-agreed time, a
time configured by the network side, or a time determined by a high-layer of the UE.
The immediate starting means starting the corresponding timer when receiving or
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sending data and/or signaling of the t-th service. The inactive timer refers to
drx-InactivityTimer. The active time refers to an on-duration time period or active
time period in the DRX cycle. The on-dureation timer refers to onDurationTimer,
which is used to indicate, counting from the start sub-frame from the DRX cycle, the
number of consecutive sub-frames that need to monitor the PDCCH (that is, the
number of sub-frames that last for the active time).

[0084] In addition, it is to be noted that expressions such as the i-th set, j-th set,
t-th service and u-th service herein are all used to distinguish similar objects, and not
necessarily used to describe a specific order or sequence.

[0085] Optionally, the association relationship between the at least b sets of
DRX configuration information may include at least one of the following:

[0086] 1) After receiving or sending the v-th type data and/or signaling of the
g-th service during an active time indicated by the h-th set of DRX configuration
information in the m sets of DRX configuration information, starting, after a specified
time or immediately, an inactive timer of the z-th set of DRX configuration
information corresponding to the u-th type data and/or signaling of the g-th service,
and receiving and/or waiting to receive the u-th type data and/or signaling of the g-th
service;

[0087] 2) After receiving or sending the v-th type data and/or signaling of the
g-th service during an active time indicated by the h-th set of DRX configuration
information in the m sets of DRX configuration information, entering, after a
specified time or immediately, an active time of the z-th set of DRX configuration
information corresponding to the u-th type of the g-th service, and receiving and/or
waiting to receive the u-th type data and/or signaling of the g-th service;

[0088] 3) After receiving or sending the v-th type data and/or signaling of the
g-th service during an active time indicated by the h-th set of DRX configuration
information in the m sets of DRX configuration information, starting, after a specified
time or immediately, an on-duration timer of the z-th set of DRX configuration
information corresponding to the u-th type in the first service, and receiving and/or
waiting to receive the u-th type data and/or signaling of the g-th service;

- 14 -



[0089] 4) After receiving or sending the v-th type data and/or signaling of the
g-th service during an active time indicated by the h-th set of DRX configuration
information in the m sets of DRX configuration information, according to service
performance requirements such as arrival characteristics and/or delay of the u-th type
data of the associated g-th service, performing at least one of starting an inactive timer
of the z-th set of DRX configuration information corresponding to the u-th type in the
g-th service, starting on-duration timer of the z-th set of DRX configuration
information and entering an active time of the z-th set of DRX configuration
information, and receiving and/or waiting to receive the u-th type data and/or
signaling in the g-th service.

[0090] For example, the g-th service is an XR-oriented service, and the UE
only monitors data (the v-th type data and/or signaling) of the P frame of XR during
the active time indicated by the h-th set of DRX configuration information. According
to the time relationship between the P frame data and the I frame data, the frequency
domain resource position or beam position and other relationships, the UE determines
to enter, after a specified time or immediately, an activity time (or starting the inactive
timer and/or on-duration timer) indicated by the z-th set of DRX configuration
information corresponding to the u-th type (I frame of XR service) of the XR-oriented
service, and receives and/or waits to receive the I frame data of the XR service. After
receiving the I frame data, the UE enters (or starts the inactive timer and/or
on-duration timer), after a specified time or immediately, the active time indicated by
the b-th set of DRX configuration information corresponding to the RTCP feedback of
the XR-oriented service, and receives and/or waits to receive RTCP feedback data of
the XR service.

[0091] For example, when the m sets of DRX configuration information
correspond to different communication types, the m sets of DRX configuration
information include: a first set of DRX configuration information corresponding to a
multicast mode, and a second set of DRX configuration information corresponding to
a unicast mode. The association relationship between the at least b sets of DRX
configuration information includes: the first set of DRX configuration information is
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associated with the second set of DRX configuration information. For example, the
first UE receives, based on the first set of DRX configuration information, new
transmission data of a target service sent by the network side in multicast mode; when
receiving retransmission data of the target service sent by the network side in unicast
mode, the UE may receive data based on the second set of DRX configuration
information associated with the first set of DRX configuration information.

[0092] In this way, in the above step 22, the first UE may receive new
transmission data of the multicast service sent by the network device according to the
first set of DRX configuration information; and, before receiving the new
transmission data or during reception of the new transmission data, the first UE may
determine a reception mode of retransmission data, where the reception mode of the
retransmission data includes: a multicast reception mode and/or a unicast reception
mode.

[0093] In case that the first UE fails to receive the new transmission data,
according to the reception mode of the retransmission data, the first UE monitors
PDCCH scheduling signaling corresponding to the retransmission data and receives
the retransmission data. When using the multicast reception mode, based on the first
set of DRX configuration information, the first UE receives retransmission data
scrambled by group-radio network temporary identify (G-RNTI) and/or Group
Configured Scheduling RNTI (G-CS-RNTI). When using the unicast reception mode,
based on the second set of DRX configuration information, the first UE receives
retransmission data scrambled by C-RNTI and/or CS-RNTL

[0094] In the embodiment of the present disclosure, when the first UE
determines the reception mode of the retransmission data, the first UE may determine
the reception mode of the retransmission data according to indication information for
indicating retransmission mode of the new transmission data. When the
retransmission mode is a point-to-multipoint (PTM) mode, the reception mode is a
multicast reception mode; when the retransmission mode is a point-to-point (PTP)

mode, the reception mode is a unicast reception mode; when the retransmission mode
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is the PTP mode and the PTM mode, the reception mode is the multicast reception
mode and the unicast reception mode.

[0095] In addition, the first UE may extract the indication information of the
retransmission mode of the new transmission data from the scheduling command for
scheduling the new transmission data of the multicast service. When the network side
does not indicate the retransmission mode, for example, when the scheduling
command of the new transmission data does not include the indication information of
the retransmission mode, the first UE may determine the reception mode of the
retransmission data to be multicast reception mode and unicast reception mode.

[0096] When using the multicast reception mode, based on the first set of DRX
configuration information, receiving retransmission data scrambled by the multicast
radio network temporary identifier G-RNTI and/or G-CS-RNTI may specifically
include: starting a multicast round trip time (HARQ RTT) timer; when the multicast
HARQ RTT timer expires, starting to monitor retransmission data scrambled by
G-RNTI and/or G-CS-RNTI, and starting a corresponding multicast retransmission
timer.

[0097] HARQ is Hybrid Automatic Repeat request. RTT is Round Trip Time.
When the unicast reception mode is adopted, based on the second set of DRX
configuration information, receiving retransmission data scrambled by C-RNTI and/or
CS-RNTI may specifically include: starting the unicast HARQ RTT timer; and when
the unicast HARQ RTT timer expires, starting to monitor retransmission data
scrambled by C-RNTI and/or CS-RNTI, and starting a corresponding unicast
retransmission timer.

[0098] The above method in the embodiment of the present disclosure can also
be applied in the carrier aggregation scenario. For example, the first UE
communicates with the network device through carrier aggregation, at this point,
when using the unicast reception mode, based on the second set of DRX configuration
information, receiving retransmission data scrambled by C-RNTI and/or CS-RNTI
may further include: determining a monitored target carrier and/or a target BWP
according to indication information of a carrier and/or a bandwidth part (BWP)

- 17 -



resource associated with the retransmission data; and monitoring retransmission data
scrambled by C-RNTI and/or CS-RNTI on the target carrier and/or the target BWP.
[0099] In the embodiment of the present disclosure, the new transmission data
and the retransmission data of the multicast service may be sent by different network
devices. For example, the new transmission data of the multicast service is sent by the
first network device, and the retransmission data is sent by the second network device.
When the first UE monitors, based on the second set of DRX configuration
information, the retransmission data scrambled by the C-RNTI and/or CS-RNTI, the
first UE may receive, based on the second set of DRX configuration information,
retransmission data scrambled by the C-RNTI and/or CS-RNTI and sent by the
second network device.

[0100] Optionally, in this embodiment of the present disclosure, receiving
and/or sending data, by the first UE, according to the m sets of DRX configuration
information and the association relationship between the at least b sets of DRX
configuration information in the m sets of DRX configuration information, includes at
least one of the following:

[0101] 1) according to the i-th set of DRX configuration information, after the
first UE receives data and/or signaling of the t-th service sent by the network device,
starting, after a specified time or immediately, an inactive timer of the j-th set of DRX
corresponding to the u-th service, and receiving and/or waiting to receive the data of
the u-th service;

[0102] 2) according to the i-th set of DRX configuration information, the first
UE receives data and/or signaling of the t-th service sent by the network device; and,
before receiving the data and/or signaling of the t-th service sent by the network
device or when receiving the data and/or signaling of the t-th service sent by the
network device, obtaining a j-th set of DRX configuration information corresponding
to the u-th service which is associated with the t-th service corresponding to the i-th
set of DRX configuration information; and using the j-th set of DRX configuration
information to start an inactive timer of the j-th set of DRX configuration information,
and receiving and/or waiting to receive data of the u-th service.
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[0103] In order to achieve more flexible DRX configuration, in the
embodiment of the present disclosure, the network side can more flexibly and quickly
update time information of a certain set (assumed to be the k-th set) of DRX
configuration information in the m sets of DRX configuration information according
to needs. At this point, the first UE receives a first signaling sent by the network side,
where the first signaling is used to update time information of the k-th set of DRX
configuration information in the m sets of DRX configuration information. The first
signaling may include at least one of the following: RRC signaling; Media Access
Control Control Element (MAC CE); PDCCH control signaling. Then, the first UE
updates start position information and/or cycle information of an active time in the
k-th set of DRX configuration information, according to the first signaling.

[0104] For example, for some services (such as extended reality (XR) services),
when a cycle value in time information of a service corresponding to a logical channel
does not match a cycle value of the related fifth-generation mobile communication
technology (5th-Generation 5G) network, for example, the cycle value in the time
information of the service corresponding to the logical channel and a cycle value in
time information of a service corresponding to a logical channel in a valid period of
the DRX radio resource are not integer divisor of a cycle period 10240 ms of radio
frame, it will result in the following problem that after several DRX cycles (e.g., after
the SFN number warps around), the transmission opportunity calculated based on the
relevant technical resources, i.e., the offset value, is inconsistent with an actual time
point when the service packet needs to be sent. In this case, the problem can be solved
by updating the starting position of the DRX radio resource; or through such
multi-level DRX configuration setting, the use of radio resources can be better
adapted to such complex service characteristics.

[0105] Specifically, the time information updated by the first signaling is
related to the time information of the target service corresponding to the target logical
channel, and the target logical channel is a logical channel corresponding to the k-th
set of DRX configuration information. The time information updated by the first
signaling may include at least one of the following: clock information; and an offset
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value (delta value) relative to the last clock information. The time information of the

target service may include at least one of the following:

[0106] 1) time information of Coordinated Universal Time (UTC);

[0107] 2) an offset of UTC and Global Positioning System (GPS) clock;

[0108] 3) relationship information between daylight saving time and local
time;

[0109] 4) an offset between UTC and local time;

[0110] 5) an offset between UTC and a specific network;

[0111] 6) a mapping relationship between UTC and system frame number
SFN;

[0112] 7) indication information of whether it is a master clock;

[0113] 8) Hierarchical information of the clock;

[0114] 9) offset information relative to reference time of specific clock type;
[0115] 10) synchronization accuracy information of clock;

[0116] 11) synchronization granularity information of clock;

[0117] 12) Synchronization inaccuracy information;

[0118] 13) type information of clock;

[0119] 14) reference time information;

[0120] 15) reference time information and location relationship indication

information of received signaling;

[0121] 16) time update cycle information of clock.

[0122] The reference time information further includes at least one of the
following: reference system radio frame information; reference sub-frame information;
reference slot information; reference time symbol information.

[0123] In order to realize more flexible DRX configuration, in the embodiment
of the present disclosure, the first UE may also actively update time information of a
certain set (assumed to be the n-th set) of DRX configuration information in the m
sets of DRX configuration information. For example, when a time deviation between
a start position of the active time of the n-th set of DRX configuration information in
the m sets of DRX configuration information and an actual data transmission time of
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the service reaches a predetermined first threshold, the first UE adjusts the DRX cycle
and/or starting position in the n-th set of DRX configuration information.

[0124] Before the first UE actively updates the time information of a certain
set (assumed to be the n-th set) of DRX configuration information in the m sets of
DRX configuration information, the first UE needs to obtain time information of a
service corresponding to the s-th set of DRX configuration information; and then,
according to the time information of the service corresponding to the s-th set of DRX
configuration information, the first UE determines updating of the time information of
a certain set (assumed to be the n-th set) of the DRX configuration information in the
m sets of DRX configuration information. Specifically, the time information of the
service may include at least one of the following information:

[0125] 1) sending time information of a data packet;

[0126] 2) arrival time information of a data packet; sending cycle information

of the data packet;

[0127] 3) sending duration information of one cycle of the data packet;

[0128] 4) length information of the data packet;

[0129] 5) duration information of the data packet residing in a cache;

[0130] 6) data packet survival time information;

[0131] 7) sending status information of first y data packets of data packets, y is

a positive integer;

[0132] 8) delay requirements for data packets;

[0133] 9) value of k in HARQ timing of the data packet;

[0134] 10) reliability requirements for data packets;

[0135] 11) radio network temporary identifier RNTI matching the data packet
scheduling;

[0136] 12) transmission power requirement of the data packet.

[0137] In the embodiment of the present disclosure, a valid period and an

invalid period are introduced in the DRX configuration information. In the valid
period, related operations of discontinuous reception can be performed normally; and
in the invalid period, the related operations of discontinuous reception are stopped.
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For example, the first UE may obtain time information of a valid period and time
information of an invalid period of a certain set (assumed to be the s-th set) of DRX
configuration information in the m sets of DRX configuration information. Within a
time period indicated by the time information of the valid period of the s-th set of
DRX configuration information, transmission or reception of data and/or signaling is
performed during the active time of the valid period. Within a time period indicated
by the time information of the invalid period of the valid period of the s-th set of DRX
configuration information, at least one of transmission or reception of data and/or
signaling is stopped. That is, the first UE performs normal discontinuous reception
processing during the time period of the valid period indicated by the time
information of the valid period, and stop processing of the discontinuous reception
during the time period of the invalid period indicated by the time information of the
invalid period.

[0138] As an implementation, the first UE may receive the time information of
the valid period and the time information of the invalid period of the k-th set of DRX
configuration information configured by the network device through RRC dedicated
signaling, thereby obtaining the time information of the valid period and the time
information of the invalid period of the s-th set of DRX configuration information.
[0139] As another way of obtaining the time information of the above valid
period and the time information of the invalid period, the first UE may also obtain the
time information of the service corresponding to the s-th set of DRX configuration
information, and then, according to the time information of the service corresponding
to the s-th set of DRX configuration information, the first UE determines the time
information of the valid period and the time information of the invalid period of the
s-th set of DRX configuration information. Specifically, the time information of the
service may include at least one of the following information:

[0140] 1) sending time information of a data packet;

[0141] 2) arrival time information of a data packet; sending cycle information
of the data packet;

[0142] 3) sending duration information of one cycle of the data packet;
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[0143] 4) length information of the data packet;

[0144] 5) duration information of the data packet residing in a cache;
[0145] 6) data packet survival time information;
[0146] 7) sending status information of first n data packets of data packets, n is

a positive integer;

[0147] 8) delay requirements for data packets;

[0148] 9) value of k in HARQ timing of the data packet;

[0149] 10) reliability requirements for data packets;

[0150] 11) radio network temporary identifier RNTI matching the data packet
scheduling;

[0151] 12) transmission power requirement of the data packet.

[0152] The above-mentioned time information of the service can be sent to the

UE by the core network or the radio access network through signaling, or can be
defined in the protocol, or can also be provided by a high layer of the UE (for
example, an application layer or other protocol layer or functional layer above RRC)
to a radio access layer of the UE; or can be informed to the UE by the artificial
intelligence control function entity.

[0153] In the embodiment of the present disclosure, when the first UE needs to
receive multiple multicast services sent by the network device, multiple small DRX
cycles may be included in one large DRX cycle to form a multi-level DRX
configuration information.

[0154] For example, a first DRX cycle in the p-th set of DRX configuration
information in the m sets of DRX configuration information includes x second DRX
cycles; and configurations corresponding to the x second DRX cycles are different or
partially the same or have a corresponding relationship, which may specifically
include at least one of the following manners:

[0155] 1) values of the x second DRX cycles are the same or different;

[0156] 2) start positions of active time corresponding to the x second DRX

cycles are explicitly indicated or have a corresponding relationship; for example, there
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is a time relationship between transmission and/or reception of data of different
streams;

[0157] 3) corresponding values of at least one of inactive timer, retransmission
timer and active timer in the x second DRX cycles are set to be the same or different.
[0158] The introduction of the above multi-level DRX configuration
information has the following beneficial effects:

[0159] a) certain service (such as XR service or vehicle to everything (V2X)
services) include different service flows and/or flows, transmission cycles between
different service flows and/or flows, and delay/jitter performance requirements, and
packet sizes are all different; but these flows constitute an XR service or V2X service.
This multi-level DRX configuration setting can better adapt the use of radio resources
to such complex business characteristics;

[0160] b) for certain services (such as XR services), when the cycle value in
the time information of the service corresponding to the logical channel does not
match the cycle value of the related technology 5G network, for example, the cycle
value in the time information of the service corresponding to the logical channel and a
cycle value in time information of a service corresponding to a logical channel in a
valid period of the DRX radio resource are not integer divisor of a cycle period 10240
ms of radio frame, it will result in the following problem that after several DRX
cycles (e.g., after the SFN number warps around), the transmission opportunity
calculated based on the relevant technical resources, i.e., the offset value, is
inconsistent with an actual time point when the service packet needs to be sent. In this
case, the problem can be solved by updating the starting position of the DRX radio
resource; or through such multi-level DRX configuration setting, the use of
active/inactive period of radio resources can be better adapted to such complex
service characteristics.

[0161] Specifically, the DRX cycles of the x multicast services form a
multicast DRX cycle, the first DRX cycle is the multicast DRX cycle, and the DRX
cycle of each multicast service in the x multicast services corresponds to one of the x
second DRX cycles.

- 24 -



[0162] The p-th set of DRX configuration information includes at least one of:
the multicast DRX cycle, a position of the DRX cycle of each multicast service in the
multicast DRX cycle, DRX configuration information of each multicast service,
G-RNTI corresponding to each multicast service, whether to enable HARQ feedback
for the PTM transmission mode corresponding to each multicast service, and whether
to enable HARQ retransmission in the PTM transmission mode corresponding to each
multicast service. At this point, in the above step 22, the first UE may receive data of
each multicast service according to the p-th set of DRX configuration information.
[0163] The above method will be further described hereinafter with an
example in which the base station configures for the UE, DRX configuration
information respectively corresponding to the unicast service and the MBS service.
[0164] In this example, the base station configures different DRX
configurations and corresponding timers for the UE’s unicast service and Multicast
Broadcast Service (MBS), and sends to the UE, two sets of DRX configuration
information which are corresponding to the unicast business and MBS business,
respectively.

[0165] The UE receives the above two sets of DRX configuration information
sent by the base station. In normal circumstances, the UE receives data and starts the
corresponding timer in an active state of the DRX configuration configured for the
unicast service and the MBS service respectively. That is, during the active time (on
duration) of the unicast, the UE only starts monitoring PDCCH scrambled by C-RNTI;
during multicast-on duration, the UE only starts monitoring PDCCH scrambled by the
G-RNTL

[0166] As shown in FIG. 3, it is assumed that in the multicast-on duration, the
UE only starts monitoring PDCCH scrambled by G-RNTI 1; at this point, the UE
receives a scheduling command for new transmission data of an MBS service, and the
scheduling command carries indication information which is used to indicate a
retransmission mode such as PTM retransmission and/or PTP retransmission that the
base station will use if the new transmission data of the MBS service fails to be
received. If the scheduling command does not carry the indication information of the
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retransmission mode, the UE considers that the above two retransmission modes are
possible.

[0167] If the new transmission multicast data of the MBS service is
successfully received, the unicast-DRX remains in an original state, that is, the UE
only starts monitoring PDCCH scrambled by the C-RNTTI; but if the new transmission
multicast data fails to be received, then unicast-DRX still maintains the original state,
and the UE will start the HARQ RTT-multicast timer and/or the HARQ RTT-unicast
timer according to instructions of the base station; after any timer expires, the UE will
start monitoring retransmission data according to the timer that has expired. For
example, when the HARQ RTT-multicast timer expires, the UE monitors the
retransmission data scrambled by G-RNTI, and/or, if the HARQ RTT-unicast timer
expires, then the UE monitors retransmission data scrambled by C-RNTI; at the same
time, the UE starts the corresponding retransmission timer according to the timer that
has expired, such as multicast retransmission timer and/or unicast retransmission
timer.

[0168] In addition, in case of a carrier aggregation scenario, the base station
can further instruct the UE to monitor unicast DRX timing and carrier/BWP resources
on which carrier associated with the multicast data packet.

[0169] In this way, this example not only supports configuring DRX
configurations for unicast and multicast respectively to achieve power saving effect,
but also avoids the problem that due to the independent DRX design, it cannot support
transmission of new transmission data through PTM and retransmission of data
through PTP.

[0170] In this example, if the UE needs to receive multiple MBS services with
different time formats, then the cycle and time of a starting position can be designed
and G-RNTI can be added for differentiation. For example, the cycle is 10ms, and in
the first 10ms, it is enabled to monitor PDCCH with G-RNTI1/G-RNTI2; in the
second 20ms, it is enabled to monitor PDCCH with G-RNTI3; in the third 20ms, it is
enabled to monitor PDCCH with G-RNTI4; thereby forming a large cycle of 50ms in
total. Further, the base station indicates, to the UE through DCI command, the
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following information: whether to enable HARQ feedback or HARQ retransmission
for PTM corresponding to different G-RNTIs. If an indication is to prohibit HARQ
feedback or HARQ retransmission, UE can automatically prohibit the start of
DRX-HARQ-RTT-TIMER-DL and DL retransmission timer, (or automatically set
values of these two timers to 0), even if G-RNTI packet is received error.

[0171] In addition, if the UE receives the MBS on a base station 1 and receives
unicast service on a base station 2, then the two base stations need to exchange the
UE’s DRX configuration information.

[0172] In this example, when the time-frequency cycle of the MBS service and
the DRX cycle available in 5G are not integral, for example, the industrial control
command of a factory, after a period of time, the MBS DRX cycle may deviate from
an actual data transmission time of a service. According to the MBS service format
information, the UE can automatically adjust the MBS-DRX transmission
cycle/starting position when the DRX valid transmission time and the actual data
transmission time of the service deviate to a certain threshold. In addition, in order to
save power, when the base station needs to use PTP to perform PTM data
retransmission, the UE is also required to automatically adjust transmission cycle/start
position of unicast-DRX.

[0173] Referring to FIG. 4, one embodiment of the present disclosure provides
a discontinuous reception scheduling method applied to a first network device, which
includes:

[0174] Step 41: sending, by the first network device, m sets of DRX
configuration information to a first UE; where m is an integer greater than or equal to
1, and correspondence relationship of the m sets of DRX configuration information
includes at least one of the following:

[0175] the m sets of DRX configuration information correspond to different
communication types;

[0176] the m sets of DRX configuration information correspond to different

service types;
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[0177] the m sets of DRX configuration information correspond to different
scheduling modes;

[0178] the m sets of DRX configuration information correspond to different
frame types or data types of a service;

[0179] the m sets of DRX configuration information correspond to a service or
different communication directions of different services.

[0180] Step 42: receiving and/or sending data, by the first network device,
according to the m sets of DRX configuration information.

[0181] Through the above steps, the embodiment of the present disclosure
introduces the DRX configuration information corresponding to factors such as
service communication type, service type, scheduling mode, frame type or data type,
and service communication direction. Based on the above factors, the network device
configures corresponding DRX configuration information for the UE, thereby
realizing more accurate discontinuous reception and providing support for better
power saving effect.

[0182] In the above step 42, the first network device may receive and/or send
data according to the m sets of DRX configuration information and association
relationship between at least b sets of DRX configuration information in the m sets of
DRX configuration information, where b is an integer greater than 1 and less than or
equal to m. Here, the association relationship between at least b sets of DRX
configuration information is configured by the network side, or is predefined, or is
sent by the first UE to the first network device.

[0183] Specifically, the association relationship between the at least b sets of
DRX configuration information includes at least one of the following:

[0184] 1) after receiving or sending data and/or signaling of the t-th service
during the active time indicated by the i-th set of DRX configuration information in
the m-sets of DRX configuration information, starting, after specified time or
immediately, an inactivity timer of the j-th set of DRX configuration information
corresponding to the u-th service, and receiving and/or waiting to receive data and/or
signaling of the u-th service;
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[0185] 2) after receiving or sending data and/or signaling of the t-th service
during the active time indicated by the i-th set of DRX configuration information in
the m-sets of DRX configuration information, entering, after specified time or
immediately, an activity time of the j-th set of DRX configuration information
corresponding to the u-th service, and receiving and/or waiting to receive data and/or
signaling of the u-th service;

[0186] 3) after receiving or sending data and/or signaling of the t-th service
during the active time indicated by the i-th set of DRX configuration information in
the m-sets of DRX configuration information, starting, after specified time or
immediately, an on-duration timer of the j-th set of DRX configuration information
corresponding to the u-th service, and receiving and/or waiting to receive data and/or
signaling of the u-th service;

[0187] 4) after receiving or sending data and/or signaling of the t-th service
during the active time indicated by the i-th set of DRX configuration information in
the m-sets of DRX configuration information, according to data arrival characteristics
and/or service performance requirements of the associated u-th service, performing at
least one of starting an inactive timer of the j-th set of DRX configuration information
corresponding to the u-th service, starting an on-duration timer of the j-th set of DRX
configuration information and entering an active time of the j-th set of DRX
configuration information, and receiving and/or waiting to receive data and/or
signaling of the u-th service;

[0188] 5) After receiving or sending the v-th type data and/or signaling of the
g-th service during an active time indicated by the h-th set of DRX configuration
information in the m sets of DRX configuration information, starting, after a specified
time or immediately, an inactive timer of the z-th set of DRX configuration
information corresponding to the u-th type data and/or signaling of the g-th service,
and receiving and/or waiting to receive the u-th type data and/or signaling of the g-th
service;

[0189] 6) After receiving or sending the v-th type data and/or signaling of the
g-th service during an active time indicated by the h-th set of DRX configuration
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information in the m sets of DRX configuration information, entering, after a
specified time or immediately, an active time of the z-th set of DRX configuration
information corresponding to the u-th type of the g-th service, and receiving and/or
waiting to receive the u-th type data and/or signaling of the g-th service;

[0190] 7) After receiving or sending the v-th type data and/or signaling of the
g-th service during an active time indicated by the h-th set of DRX configuration
information in the m sets of DRX configuration information, starting, after a specified
time or immediately, an on-duration timer of the z-th set of DRX configuration
information corresponding to the u-th type in the first service, and receiving and/or
waiting to receive the u-th type data and/or signaling of the g-th service;

[0191] 8) After receiving or sending the v-th type data and/or signaling of the
g-th service during an active time indicated by the h-th set of DRX configuration
information in the m sets of DRX configuration information, according to service
performance requirements such as arrival characteristics and/or delay of the u-th type
data of the associated g-th service, performing at least one of starting an inactive timer
of the z-th set of DRX configuration information corresponding to the u-th type in the
g-th service, starting on-duration timer of the z-th set of DRX configuration
information and entering an active time of the z-th set of DRX configuration
information, and receiving and/or waiting to receive the u-th type data and/or
signaling in the g-th service.

[0192] For example, when the m sets of DRX configuration information
correspond to different communication types, the m sets of DRX configuration
information may include: the first set of DRX configuration information
corresponding to the multicast mode, and the second set of DRX configuration
information corresponding to the unicast mode. The association relationship between
the at least b sets of DRX configuration information includes: the first set of DRX
configuration information is associated with the second set of DRX configuration
information.

[0193] At this point, in the above step 42, the first network device may send
new transmission data of the multicast service according to the first set of DRX
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configuration information; and, before sending the new transmission data or when
sending the new transmission data, the first network device may determine the
retransmission mode of retransmission data; the retransmission mode includes a PTM
mode and/or a PTP mode; and

[0194] when the first UE fails to receive the new transmission data, the first
network device sends the retransmission data corresponding to the new transmission
data to the first UE according to the retransmission mode of the retransmission data.
When using the PTM mode, based on the first set of DRX configuration information,
the first network device sends retransmission data scrambled by the multicast radio
network temporary identifier G-RNTI and/or G-CS-RNTI; when using the PTP mode,
based on the second set of DRX configuration information, the first network device
sends retransmission data scrambled by the C-RNTI and/or CS-RNTL

[0195] Optionally, the first network device may also carry indication
information of the retransmission mode of the new transmission data in the scheduling
command for scheduling the new transmission data of the multicast service, thereby
helping the UE to determine reception mode of the retransmission data.

[0196] In addition, the first UE may also communicate with the first network
device in a carrier aggregation manner. At this point, when the base station adopts the
PTP mode and sends the retransmission data scrambled by the C-RNTI and/or
CS-RNTI based on the second set of DRX configuration information, the first
network device may further send to the first UE, indication information of a carrier
and/or a bandwidth part (BWP) resource associated with the retransmission data, so
that the first UE determines a monitored target carrier and/or a target BWP.

[0197] Optionally, in the above step 42, receiving and/or sending data, by the
first network device, according to the m sets of DRX configuration information and
association relationship between at least b sets of DRX configuration information in
the m sets of DRX configuration information, can further include at least one of the
following:

[0198] 1) after the first network device sends data and/or signaling of the t-th
service according to the i-th set of DRX configuration information, starting, after a
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specified time or immediately, an inactivity timer of the j-th set of DRX
corresponding to the u-th service, and sending and/or waiting to send data of the u-th
service;

[0199] after the first network device sends data and/or signaling of the t-th
service according to the i-th set of DRX configuration information; and before
sending the data and/or signaling of the t-th service or when sending the data and/or
signaling of the t-th service, obtaining the j-th set of DRX configuration information
corresponding to the u-th service associated with the t-th service corresponding to the
i-th set of DRX configuration information; and using the j-th set of DRX
configuration information to start an inactive timer of the j-th set of DRX
configuration information, and sending and/or waiting to send data of the u-th service.
[0200] In addition, in the embodiment of the present disclosure, when the first
network device sends the retransmission data, the first network device may send the
retransmission data directly to the UE, or send the retransmission data scrambled by
the C-RNTI and/or CS-RNTI through the second network device.

[0201] In order to achieve more flexible DRX configuration, in the
embodiment of the present disclosure, the first network device may also send a first
signaling to the first UE, and the first signaling is used to update time information of
the k-th set of DRX configuration information in the m sets of DRX configuration
information. The first signaling may include at least one of the following: RRC
signaling; Media Access Control Control Element (MAC CE); PDCCH control
signaling.

[0202] Here, the time information updated by the first signaling is related to
the time information of the target service corresponding to the target logical channel,
and the target logical channel is a logical channel corresponding to the k-th set of
DRX configuration information.

[0203] Specifically, as an implementation manner, when a time deviation
between a start position of the active time of the k-th set of DRX configuration
information and an actual data transmission time of the service reaches a
predetermined first threshold, the first network device adjusts the DRX cycle and/or
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start position in the k-th set of DRX configuration information, and sends the first
signaling.

[0204] Optionally, this embodiment of the present disclosure also introduces a
valid period and an invalid period. At this point, the first network device may obtain
time information of a valid period and time information of an invalid period of the
s-th set of DRX configuration information in the m sets of DRX configuration
information. For example, the first network device obtains time information of a
service corresponding to the s-th set of DRX configuration information, and then
determines time information of a valid period and time information of an invalid
period of the s-th set of DRX configuration information according to the time
information of the service corresponding to the s-th set of DRX configuration
information.

[0205] In this way, the first network device can send or receive data and/or
signaling during an active time of the valid period within a time period indicated by
the time information of the valid period of the s-th set of DRX configuration
information. Within a time period indicated by the time information of the invalid
period of the s-th set of DRX configuration information, the first network device stops
sending or receiving at least one of data and/or signaling.

[0206] Specifically, the first network device may configure the time
information of the valid period and the time information of the invalid period of the
k-th set of DRX configuration information for the first UE through RRC dedicated
signaling.

[0207] When the first network device sends multiple multicast services, a large
DRX cycle includes multiple small DRX cycles to form multi-level DRX
configuration information. For example, a first DRX cycle in the p-th set of DRX
configuration information in the m sets of DRX configuration information includes x
second DRX cycles; and configurations corresponding to the x second DRX cycles
are different or partially the same or have a corresponding relationship, which may
specifically include at least one of the following manners:

[0208] 1) values of the x second DRX cycles are the same or different;
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[0209] 2) start positions of active time corresponding to the x second DRX
cycles are explicitly indicated or have a corresponding relationship;

[0210] 3) corresponding values of at least one of inactive timer, retransmission
timer and active timer in the x second DRX cycles are set to be the same or different.
[0211] Here, x is usually an integer greater than 1.

[0212] At this point, the DRX cycles of x multicast services form a multicast
DRX cycle, the first DRX cycle is the multicast DRX cycle, and the DRX cycle of
each multicast service in the x multicast services is corresponding to one of the x
second DRX cycles.

[0213] When a multi-level DRX cycle is introduced, the p-th set of DRX
configuration information may specifically include at least one of: the multicast DRX
cycle, a position of the DRX cycle of each multicast service in the multicast DRX
cycle, DRX configuration information of each multicast service, G-RNTI
corresponding to each multicast service, whether to enable HARQ feedback for PTM
transmission mode corresponding to each multicast service, whether to enable HARQ
retransmission for PTM for PTM transmission mode corresponding to each multicast
service. At this point, the first network device may send data of each multicast service
according to the p-th set of DRX configuration information.

[0214] Various methods of the embodiments of the present disclosure have
been introduced above. A device for implementing the above method will be further
provided below.

[0215] Referring to FIG. 5, one embodiment of the present disclosure further
provides a UE 500, including:

[0216] a first receiving module 501 configured to receive m sets of DRX
configuration information configured by a network side, where m is an integer greater
than or equal to 1, wherein correspondence relationship of the m sets of DRX
configuration information includes at least one of the following:

[0217] the m sets of DRX configuration information correspond to different

communication types;
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[0218] the m sets of DRX configuration information correspond to different
service types;

[0219] the m sets of DRX configuration information correspond to different
scheduling modes;

[0220] the m sets of DRX configuration information correspond to different
frame types or data types of a service;

[0221] the m sets of DRX configuration information correspond to a service or
different communication directions of different services;

[0222] a first processing module 502 configured to receive and/or send data
according to the m sets of DRX configuration information.

[0223] Optionally, the first processing module is further configured to receive
data and/or send data according to the m sets of DRX configuration information and
the association relationship between at least b sets of DRX configuration information
in the m sets of DRX configuration information, where b is an integer greater than 1
and less than or equal to m.

[0224] The association relationship between the at least b sets of DRX
configuration information may be sent to the first UE by the network side through
signaling, or may be predefined, or may be sent to a radio access layer of the first UE
from a high layer of the first UE.

[0225] Optionally, when the m sets of DRX configuration information
correspond to different communication types, the m sets of DRX configuration
information include: a first set of DRX configuration information corresponding to a
multicast mode, and a second set of DRX configuration information corresponding to
a unicast mode. The association relationship between the at least b sets of DRX
configuration information includes: the first set of DRX configuration information is
associated with the second set of DRX configuration information.

[0226] Optionally, the first processing module includes:

[0227] a second receiving module configured to receive new transmission data
of the multicast service sent by the network device according to the first set of DRX
configuration information;
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[0228] a first determining module configured to determine a reception mode of
retransmission data, before receiving the new transmission data or during reception of
the new transmission data, where the reception mode of the retransmission data
includes: a multicast reception mode and/or a unicast reception mode;

[0229] a third receiving module configured to, in case of failing to receive the
new transmission data, according to the reception mode of the retransmission data,
monitor PDCCH scheduling signaling corresponding to the retransmission data and
receive the retransmission data; when using the multicast reception mode, based on
the first set of DRX configuration information, receive retransmission data scrambled
by group-radio network temporary identify (G-RNTI) and/or Group Configured
Scheduling RNTI (G-CS-RNTTI); when using the unicast reception mode, based on the
second set of DRX configuration information, receive retransmission data scrambled
by C-RNTI and/or CS-RNTI.

[0230] Optionally, the first determination module is further configured to
determine the reception mode of the retransmission data according to indication
information for indicating retransmission mode of the new transmission data. When
the retransmission mode is a point-to-multipoint (PTM) mode, the reception mode is a
multicast reception mode; when the retransmission mode is a point-to-point (PTP)
mode, the reception mode is a unicast reception mode; when the retransmission mode
is the PTP mode and the PTM mode, the reception mode is the multicast reception
mode and the unicast reception mode.

[0231] Optionally, the first determining module is further configured to extract
the indication information of the retransmission mode of the new transmission data
from the scheduling command for scheduling the new transmission data of the
multicast service.

[0232] Optionally, the first determining module is further configured to, when
the scheduling command of the new transmission data does not include the indication
information of the retransmission mode, determine the reception mode of the
retransmission data to be multicast reception mode and unicast reception mode.

[0233] Optionally, the third receiving module is further configured to,
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[0234] when using the multicast reception mode and receiving retransmission
data scrambled by the multicast radio network temporary identifier G-RNTI and/or
G-CS-RNTI based on the first set of DRX configuration information, start a multicast
round trip time (HARQ RTT) timer; when the multicast HARQ RTT timer expires,
start to monitor retransmission data scrambled by G-RNTI and/or G-CS-RNTI, and
start a corresponding multicast retransmission timer;

[0235] when using the unicast reception mode and receiving retransmission
data scrambled by C-RNTI and/or CS-RNTI based on the second set of DRX
configuration information, start the unicast HARQ RTT timer; and when the unicast
HARQ RTT timer expires, start to monitor retransmission data scrambled by C-RNTI
and/or CS-RNTI, and start a corresponding unicast retransmission timer.

[0236] Optionally, the first UE communicates with the network device through
carrier aggregation. The third receiving module is further configured to, when using
the unicast reception mode and receiving retransmission data scrambled by C-RNTI
and/or CS-RNTI based on the second set of DRX configuration information,
determine a monitored target carrier and/or a target BWP according to indication
information of a carrier and/or a bandwidth part (BWP) resource associated with the
retransmission data; and monitor retransmission data scrambled by C-RNTI and/or
CS-RNTI on the target carrier and/or the target BWP.

[0237] Optionally, the third receiving module is further configured to receive
retransmission data scrambled by the C-RNTI and/or CS-RNTI sent by the second
network device based on the second set of DRX configuration information.

[0238] Optionally, the first processing module is further configured to receive
and/or send data in at least one of the following ways:

[0239] according to the i-th set of DRX configuration information, after
receiving data and/or signaling of the t-th service sent by the network device, starting,
after a specified time or immediately, an inactive timer of the j-th set of DRX
corresponding to the u-th service, and receiving and/or waiting to receive the data of

the u-th service;
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[0240] according to the i-th set of DRX configuration information, receiving
data and/or signaling of the t-th service sent by the network device; and, before
receiving the data and/or signaling of the t-th service sent by the network device or
when receiving the data and/or signaling of the t-th service sent by the network device,
obtaining a j-th set of DRX configuration information corresponding to the u-th
service which is associated with the t-th service corresponding to the i-th set of DRX
configuration information; and using the j-th set of DRX configuration information to
start an inactive timer of the j-th set of DRX configuration information, and receiving
and/or waiting to receive data of the u-th service.

[0241] Optionally, the UE further includes:

[0242] a fourth receiving module configured to receive a first signaling sent by
the network side, where the first signaling is used to update time information of the
k-th set of DRX configuration information in the m sets of DRX configuration
information;

[0243] a first updating module configured to update start position information
and/or cycle information of an active time in the k-th set of DRX configuration
information, according to the first signaling.

[0244] Optionally, the UE further includes:

[0245] a first adjustment module configured to, when a time deviation between
a start position of the active time of the n-th set of DRX configuration information in
the m sets of DRX configuration information and an actual data transmission time of
the service reaches a predetermined first threshold, adjust the DRX cycle and/or
starting position in the n-th set of DRX configuration information.

[0246] Optionally, the UE further includes:

[0247] a first obtaining module configured to obtain time information of a
valid period and time information of an invalid period of a s-th set of DRX
configuration information in the m sets of DRX configuration information;

[0248] where the first processing module is further configured to, within a time
period indicated by the time information of the valid period of the s-th set of DRX
configuration information, perform transmission or reception of data and/or signaling
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during the active time of the valid period; within a time period indicated by the time
information of the invalid period of the valid period of the s-th set of DRX
configuration information, stop at least one of transmission or reception of data and/or
signaling.

[0249] Optionally, the first obtaining module is further configured to obtain
time information of a service corresponding to the s-th set of DRX configuration
information; determine time information of a valid period and time information of an
invalid period of the s-th set of DRX configuration information according to the time
information of the service corresponding to the s-th set of DRX configuration
information.

[0250] Optionally, a first DRX cycle in the p-th set of DRX configuration
information in the m sets of DRX configuration information includes x second DRX
cycles; and configurations corresponding to the x second DRX cycles are different or
partially the same or have a corresponding relationship, which may specifically
include at least one of the following manners:

[0251] values of the x second DRX cycles are the same or different;

[0252] start positions of active time corresponding to the x second DRX cycles
are explicitly indicated or have a corresponding relationship;

[0253] corresponding values of at least one of inactive timer, retransmission
timer and active timer in the x second DRX cycles are set to be the same or different.
[0254] Optionally, the DRX cycles of x multicast services form a multicast
DRX cycle, the first DRX cycle is the multicast DRX cycle, and the DRX cycle of
each multicast service in the x multicast services is corresponding to one of the x
second DRX cycles.

[0255] The p-th set of DRX configuration information includes at least one of:
the multicast DRX cycle, a position of the DRX cycle of each multicast service in the
multicast DRX cycle, DRX configuration information of each multicast service,
G-RNTI corresponding to each multicast service, whether to enable HARQ feedback

for PTM transmission mode corresponding to each multicast service, whether to
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enable HARQ retransmission for PTM for PTM transmission mode corresponding to
each multicast service.

[0256] The first processing module is further configured to receive data of each
multicast service according to the p-th set of DRX configuration information.

[0257] It is to be noted that the device in this embodiment is a device
corresponding to the above method shown in FIG. 2, and the implementation manners
in the above embodiments are all applicable to the embodiments of the device, and
can also achieve the same technical effects. The above device provided in the
embodiment of the present disclosure can implement all the method steps
implemented in the above method embodiment, and can achieve the same technical
effects. Parts and beneficial effects that are the same as those in the method
embodiment in this embodiment will not be specifically described here.

[0258] Referring to FIG. 6, one embodiment of the present disclosure further
provides a UE 600, including: a transceiver 601 and a processor 602.

[0259] The transceiver 601 is configured to receive m sets of DRX
configuration information configured by a network side, where m is an integer greater
than or equal to 1, wherein correspondence relationship of the m sets of DRX
configuration information includes at least one of the following:

[0260] the m sets of DRX configuration information correspond to different
communication types;

[0261] the m sets of DRX configuration information correspond to different
service types;

[0262] the m sets of DRX configuration information correspond to different
scheduling modes;

[0263] the m sets of DRX configuration information correspond to different
frame types or data types of a service;

[0264] the m sets of DRX configuration information correspond to a service or
different communication directions of different services.

[0265] The processor 602 is configured to receive and/or send data according
to the m sets of DRX configuration information.
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[0266] Optionally, the processor is further configured to receive data and/or
send data according to the m sets of DRX configuration information and the
association relationship between at least b sets of DRX configuration information in
the m sets of DRX configuration information, where b is an integer greater than 1 and
less than or equal to m.

[0267] The association relationship between the at least b sets of DRX
configuration information may be sent to the first UE by the network side through
signaling, or may be predefined, or may be sent to a radio access layer of the first UE
from a high layer of the first UE.

[0268] Optionally, when the m sets of DRX configuration information
correspond to different communication types, the m sets of DRX configuration
information include: a first set of DRX configuration information corresponding to a
multicast mode, and a second set of DRX configuration information corresponding to
a unicast mode. The association relationship between the at least b sets of DRX
configuration information includes: the first set of DRX configuration information is
associated with the second set of DRX configuration information.

[0269] Optionally, the processor is further configured to,

[0270] receive new transmission data of the multicast service sent by the
network device according to the first set of DRX configuration information;
determine a reception mode of retransmission data, before receiving the new
transmission data or during reception of the new transmission data, where the
reception mode of the retransmission data includes: a multicast reception mode and/or
a unicast reception mode; in case of failing to receive the new transmission data,
according to the reception mode of the retransmission data, monitor PDCCH
scheduling signaling corresponding to the retransmission data and receive the
retransmission data; when using the multicast reception mode, based on the first set of
DRX configuration information, receive retransmission data scrambled by
group-radio network temporary identify (G-RNTI) and/or Group Configured
Scheduling RNTI (G-CS-RNTI); when using the unicast reception mode, based on the
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second set of DRX configuration information, receive retransmission data scrambled
by C-RNTI and/or CS-RNTI.

[0271] Optionally, the processor is further configured to determine the
reception mode of the retransmission data according to indication information for
indicating retransmission mode of the new transmission data. When the
retransmission mode is a point-to-multipoint (PTM) mode, the reception mode is a
multicast reception mode; when the retransmission mode is a point-to-point (PTP)
mode, the reception mode is a unicast reception mode; when the retransmission mode
is the PTP mode and the PTM mode, the reception mode is the multicast reception
mode and the unicast reception mode.

[0272] Optionally, the processor is further configured to extract the indication
information of the retransmission mode of the new transmission data from the
scheduling command for scheduling the new transmission data of the multicast
service.

[0273] Optionally, the processor is further configured to, when the scheduling
command of the new transmission data does not include the indication information of
the retransmission mode, determine the reception mode of the retransmission data to
be multicast reception mode and unicast reception mode.

[0274] Optionally, the processor is further configured to,

[0275] when using the multicast reception mode and receiving retransmission
data scrambled by the multicast radio network temporary identifier G-RNTI and/or
G-CS-RNTI based on the first set of DRX configuration information, start a multicast
round trip time (HARQ RTT) timer; when the multicast HARQ RTT timer expires,
start to monitor retransmission data scrambled by G-RNTI and/or G-CS-RNTI, and
start a corresponding multicast retransmission timer;

[0276] when using the unicast reception mode and receiving retransmission
data scrambled by C-RNTI and/or CS-RNTI based on the second set of DRX
configuration information, start the unicast HARQ RTT timer; and when the unicast
HARQ RTT timer expires, start to monitor retransmission data scrambled by C-RNTI
and/or CS-RNTI, and start a corresponding unicast retransmission timer.
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[0277] Optionally, the first UE communicates with the network device through
carrier aggregation. Optionally, the processor is further configured to, when using the
unicast reception mode and receiving retransmission data scrambled by C-RNTI
and/or CS-RNTI based on the second set of DRX configuration information,
determine a monitored target carrier and/or a target BWP according to indication
information of a carrier and/or a bandwidth part (BWP) resource associated with the
retransmission data; and monitor retransmission data scrambled by C-RNTI and/or
CS-RNTI on the target carrier and/or the target BWP.

[0278] Optionally, the processor is further configured to receive retransmission
data scrambled by the C-RNTI and/or CS-RNTI sent by the second network device
based on the second set of DRX configuration information.

[0279] Optionally, the processor is further configured to receive and/or send
data in at least one of the following ways:

[0280] according to the i-th set of DRX configuration information, after
receiving data and/or signaling of the t-th service sent by the network device, starting,
after a specified time or immediately, an inactive timer of the j-th set of DRX
corresponding to the u-th service, and receiving and/or waiting to receive the data of
the u-th service;

[0281] according to the i-th set of DRX configuration information, receiving
data and/or signaling of the t-th service sent by the network device; and, before
receiving the data and/or signaling of the t-th service sent by the network device or
when receiving the data and/or signaling of the t-th service sent by the network device,
obtaining a j-th set of DRX configuration information corresponding to the u-th
service which is associated with the t-th service corresponding to the i-th set of DRX
configuration information; and using the j-th set of DRX configuration information to
start an inactive timer of the j-th set of DRX configuration information, and receiving
and/or waiting to receive data of the u-th service.

[0282] Optionally, the transceiver is further configured to receive a first

signaling sent by the network side, where the first signaling is used to update time
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information of the k-th set of DRX configuration information in the m sets of DRX
configuration information.

[0283] Optionally, the processor is further configured to update start position
information and/or cycle information of an active time in the k-th set of DRX
configuration information, according to the first signaling.

[0284] Optionally, the processor is further configured to, when a time deviation
between a start position of the active time of the n-th set of DRX configuration
information in the m sets of DRX configuration information and an actual data
transmission time of the service reaches a predetermined first threshold, adjust the
DRX cycle and/or starting position in the n-th set of DRX configuration information.
[0285] Optionally, the processor is further configured to obtain time
information of a valid period and time information of an invalid period of a s-th set of
DRX configuration information in the m sets of DRX configuration information;
within a time period indicated by the time information of the valid period of the s-th
set of DRX configuration information, perform transmission or reception of data
and/or signaling during the active time of the valid period; within a time period
indicated by the time information of the invalid period of the valid period of the s-th
set of DRX configuration information, stop at least one of transmission or reception of
data and/or signaling.

[0286] Optionally, the processor is further configured to obtain time
information of a service corresponding to the s-th set of DRX configuration
information; determine time information of a valid period and time information of an
invalid period of the s-th set of DRX configuration information according to the time
information of the service corresponding to the s-th set of DRX configuration
information.

[0287] Optionally, a first DRX cycle in the p-th set of DRX configuration
information in the m sets of DRX configuration information includes x second DRX
cycles; and configurations corresponding to the x second DRX cycles are different or
partially the same or have a corresponding relationship, which may specifically
include at least one of the following manners:
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[0288] values of the x second DRX cycles are the same or different;

[0289] start positions of active time corresponding to the x second DRX cycles
are explicitly indicated or have a corresponding relationship;

[0290] corresponding values of at least one of inactive timer, retransmission
timer and active timer in the x second DRX cycles are set to be the same or different.
[0291] Optionally, the DRX cycles of x multicast services form a multicast
DRX cycle, the first DRX cycle is the multicast DRX cycle, and the DRX cycle of
each multicast service in the x multicast services is corresponding to one of the x
second DRX cycles.

[0292] The p-th set of DRX configuration information includes at least one of:
the multicast DRX cycle, a position of the DRX cycle of each multicast service in the
multicast DRX cycle, DRX configuration information of each multicast service,
G-RNTI corresponding to each multicast service, whether to enable HARQ feedback
for PTM transmission mode corresponding to each multicast service, whether to
enable HARQ retransmission for PTM for PTM transmission mode corresponding to
each multicast service.

[0293] Optionally, the processor is further configured to receive data of each
multicast service according to the p-th set of DRX configuration information.

[0294] It is to be noted that the device in this embodiment is a device
corresponding to the above method shown in FIG. 2, and the implementation manners
in the above embodiments are all applicable to the embodiments of the device, and
can also achieve the same technical effects. The above device provided in the
embodiment of the present disclosure can implement all the method steps
implemented in the above method embodiment, and can achieve the same technical
effects. Parts and beneficial effects that are the same as those in the method
embodiment in this embodiment will not be specifically described here.

[0295] Referring to FIG. 7, one embodiment of the present disclosure further
provides a network device 700, including:

[0296] a first sending module 701 configured to send m sets of DRX
configuration information to a first UE; where m is an integer greater than or equal to
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1, and correspondence relationship of the m sets of DRX configuration information
includes at least one of the following:

[0297] the m sets of DRX configuration information correspond to different
communication types;

[0298] the m sets of DRX configuration information correspond to different
service types;

[0299] the m sets of DRX configuration information correspond to different
scheduling modes;

[0300] the m sets of DRX configuration information correspond to different
frame types or data types of a service;

[0301] the m sets of DRX configuration information correspond to a service or
different communication directions of different services;

[0302] a first processing module 702 configured to receive and/or send data
according to the m sets of DRX configuration information.

[0303] Optionally, the first processing module is further configured to receive
and/or send data according to the m sets of DRX configuration information and
association relationship between at least b sets of DRX configuration information in
the m sets of DRX configuration information, where b is an integer greater than 1 and
less than or equal to m.

[0304] The association relationship between at least b sets of DRX
configuration information is configured by the network side, or is predefined, or is
sent by the first UE to the first network device.

[0305] Optionally, when the m sets of DRX configuration information
correspond to different communication types, the m sets of DRX configuration
information may include: the first set of DRX configuration information
corresponding to the multicast mode, and the second set of DRX configuration
information corresponding to the unicast mode.

[0306] The association relationship between the at least b sets of DRX
configuration information includes: the first set of DRX configuration information is
associated with the second set of DRX configuration information.
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[0307] Optionally, the first processing module includes:

[0308] a second sending module configured to send new transmission data of
the multicast service according to the first set of DRX configuration information;
[0309] a first determining module configured to, before sending the new
transmission data or when sending the new transmission data, determine the
retransmission mode of retransmission data; where the retransmission mode includes
a PTM mode and/or a PTP mode; and

[0310] a third sending module configured to, when the first UE fails to receive
the new transmission data, send the retransmission data corresponding to the new
transmission data to the first UE according to the retransmission mode of the
retransmission data; when using the PTM mode, based on the first set of DRX
configuration information, send retransmission data scrambled by the multicast radio
network temporary identifier G-RNTI and/or G-CS-RNTI; when using the PTP mode,
based on the second set of DRX configuration information, send retransmission data
scrambled by the C-RNTI and/or CS-RNTI.

[0311] Optionally, the network device further includes:

[0312] a first indication module configured to carry indication information of
the retransmission mode of the new transmission data in the scheduling command for
scheduling the new transmission data of the multicast service, thereby helping the UE
to determine reception mode of the retransmission data.

[0313] Optionally, the first UE communicates with the network device through
carrier aggregation. The network device further includes:

[0314] a fourth sending module configured to send to the first UE, indication
information of a carrier and/or a bandwidth part (BWP) resource associated with the
retransmission data, so that the first UE determines a monitored target carrier and/or a
target BWP.

[0315] Optionally, the third sending module is further configured to send the
retransmission data scrambled by the C-RNTI and/or CS-RNTI through the second

network device.
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[0316] Optionally, the first processing module is further configured to receive
and/or send data in at least one of the following ways:

[0317] after sending data and/or signaling of the t-th service according to the
i-th set of DRX configuration information, starting, after a specified time or
immediately, an inactivity timer of the j-th set of DRX corresponding to the u-th
service, and sending and/or waiting to send data of the u-th service;

[0318] after sending data and/or signaling of the t-th service according to the
i-th set of DRX configuration information; and before sending the data and/or
signaling of the t-th service or when sending the data and/or signaling of the t-th
service, obtaining the j-th set of DRX configuration information corresponding to the
u-th service associated with the t-th service corresponding to the i-th set of DRX
configuration information; and using the j-th set of DRX configuration information to
start an inactive timer of the j-th set of DRX configuration information, and sending
and/or waiting to send data of the u-th service.

[0319] Optionally, the network device further includes:

[0320] a fifth sending module configured to send a first signaling to the first
UE, where the first signaling is used to update time information of the k-th set of
DRX configuration information in the m sets of DRX configuration information.
[0321] Optionally, the fifth sending module is further configured to, when a
time deviation between a start position of the active time of the k-th set of DRX
configuration information and an actual data transmission time of the service reaches
a predetermined first threshold, adjust the DRX cycle and/or start position in the k-th
set of DRX configuration information, and send the first signaling.

[0322] Optionally, the network device further includes:

[0323] a first obtaining module configured to obtain time information of a
valid period and time information of an invalid period of the s-th set of DRX
configuration information in the m sets of DRX configuration information.

[0324] The first processing module is further configured to, within a time
period indicated by the time information of the valid period of the s-th set of DRX
configuration information, send or receive data and/or signaling during an active time
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of the valid period; within a time period indicated by the time information of the
invalid period of the s-th set of DRX configuration information, stop sending or
receiving at least one of data and/or signaling.

[0325] Optionally, the network device further includes:

[0326] a first configuration module configured to configure the time
information of the valid period and the time information of the invalid period of the
k-th set of DRX configuration information for the first UE through RRC dedicated
signaling.

[0327] Optionally, the first obtaining module is further configured to obtain
time information of a service corresponding to the s-th set of DRX configuration
information, and then determine time information of a valid period and time
information of an invalid period of the s-th set of DRX configuration information
according to the time information of the service corresponding to the s-th set of DRX
configuration information.

[0328] Optionally, a first DRX cycle in the p-th set of DRX configuration
information in the m sets of DRX configuration information includes x second DRX
cycles; and configurations corresponding to the x second DRX cycles are different or
partially the same or have a corresponding relationship, which may specifically
include at least one of the following manners:

[0329] values of the x second DRX cycles are the same or different;

[0330] start positions of active time corresponding to the x second DRX cycles
are explicitly indicated or have a corresponding relationship;

[0331] corresponding values of at least one of inactive timer, retransmission
timer and active timer in the x second DRX cycles are set to be the same or different.
[0332] Optionally, the DRX cycles of x multicast services form a multicast
DRX cycle, the first DRX cycle is the multicast DRX cycle, and the DRX cycle of
each multicast service in the x multicast services is corresponding to one of the x
second DRX cycles.

[0333] The p-th set of DRX configuration information includes at least one of:
the multicast DRX cycle, a position of the DRX cycle of each multicast service in the
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multicast DRX cycle, DRX configuration information of each multicast service,
G-RNTI corresponding to each multicast service, whether to enable HARQ feedback
for the PTM transmission mode corresponding to each multicast service, and whether
to enable HARQ retransmission in the PTM transmission mode corresponding to each
multicast service.

[0334] The first processing module is further configured to send data of each
multicast service according to the p-th set of DRX configuration information.

[0335] It is to be noted that the device in this embodiment is a device
corresponding to the above method shown in FIG. 4, and the implementation manners
in the above embodiments are all applicable to the embodiments of the device, and
can also achieve the same technical effects. The above device provided in the
embodiment of the present disclosure can implement all the method steps
implemented in the above method embodiment, and can achieve the same technical
effects. Parts and beneficial effects that are the same as those in the method
embodiment in this embodiment will not be specifically described here.

[0336] Referring to FIG. 8, one embodiment of the present disclosure further
provides a network device 800, including: a transceiver 801 and a processor 802.
[0337] The transceiver 801 is configured to send m sets of DRX configuration
information to a first UE; where m is an integer greater than or equal to 1, and
correspondence relationship of the m sets of DRX configuration information includes
at least one of the following:

[0338] the m sets of DRX configuration information correspond to different
communication types;

[0339] the m sets of DRX configuration information correspond to different
service types;

[0340] the m sets of DRX configuration information correspond to different
scheduling modes;

[0341] the m sets of DRX configuration information correspond to different

frame types or data types of a service;
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[0342] the m sets of DRX configuration information correspond to a service or
different communication directions of different services;

[0343] a first processing module 702 configured to receive and/or send data
according to the m sets of DRX configuration information.

[0344] The processor 802 is configured to receive and/or send data according
to the m sets of DRX configuration information.

[0345] Optionally, the processor is further configured to receive and/or send
data according to the m sets of DRX configuration information and association
relationship between at least b sets of DRX configuration information in the m sets of
DRX configuration information, where b is an integer greater than 1 and less than or
equal to m.

[0346] The association relationship between at least b sets of DRX
configuration information is configured by the network side, or is predefined, or is
sent by the first UE to the first network device.

[0347] Optionally, when the m sets of DRX configuration information
correspond to different communication types, the m sets of DRX configuration
information may include: the first set of DRX configuration information
corresponding to the multicast mode, and the second set of DRX configuration
information corresponding to the unicast mode.

[0348] The association relationship between the at least b sets of DRX
configuration information includes: the first set of DRX configuration information is
associated with the second set of DRX configuration information.

[0349] Optionally, the processor is further configured to,

[0350] send new transmission data of the multicast service according to the
first set of DRX configuration information;

[0351] before sending the new transmission data or when sending the new
transmission data, determine the retransmission mode of retransmission data; where
the retransmission mode includes a PTM mode and/or a PTP mode; and

[0352] when the first UE fails to receive the new transmission data, send the
retransmission data corresponding to the new transmission data to the first UE
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according to the retransmission mode of the retransmission data; when using the PTM
mode, based on the first set of DRX configuration information, send retransmission
data scrambled by the multicast radio network temporary identifier G-RNTI and/or
G-CS-RNTI; when using the PTP mode, based on the second set of DRX
configuration information, send retransmission data scrambled by the C-RNTI and/or
CS-RNTL

[0353] Optionally, the processor is further configured to carry indication
information of the retransmission mode of the new transmission data in the scheduling
command for scheduling the new transmission data of the multicast service.

[0354] Optionally, the first UE communicates with the network device through
carrier aggregation. The processor is further configured to send to the first UE,
indication information of a carrier and/or a bandwidth part (BWP) resource associated
with the retransmission data, so that the first UE determines a monitored target carrier
and/or a target BWP.

[0355] Optionally, the processor is further configured to send the
retransmission data scrambled by the C-RNTI and/or CS-RNTI through the second
network device.

[0356] Optionally, the processor is further configured to receive and/or send
data in at least one of the following ways:

[0357] after sending data and/or signaling of the t-th service according to the
i-th set of DRX configuration information, starting, after a specified time or
immediately, an inactivity timer of the j-th set of DRX corresponding to the u-th
service, and sending and/or waiting to send data of the u-th service;

[0358] after sending data and/or signaling of the t-th service according to the
i-th set of DRX configuration information; and before sending the data and/or
signaling of the t-th service or when sending the data and/or signaling of the t-th
service, obtaining the j-th set of DRX configuration information corresponding to the
u-th service associated with the t-th service corresponding to the i-th set of DRX

configuration information; and using the j-th set of DRX configuration information to
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start an inactive timer of the j-th set of DRX configuration information, and sending
and/or waiting to send data of the u-th service.

[0359] Optionally, the processor is further configured to send a first signaling
to the first UE, where the first signaling is used to update time information of the k-th
set of DRX configuration information in the m sets of DRX configuration
information.

[0360] Optionally, the processor is further configured to, when a time deviation
between a start position of the active time of the k-th set of DRX configuration
information and an actual data transmission time of the service reaches a
predetermined first threshold, adjust the DRX cycle and/or start position in the k-th
set of DRX configuration information, and send the first signaling.

[0361] Optionally, the processor is further configured to,

[0362] obtain time information of a valid period and time information of an
invalid period of the s-th set of DRX configuration information in the m sets of DRX
configuration information;

[0363] within a time period indicated by the time information of the valid
period of the s-th set of DRX configuration information, send or receive data and/or
signaling during an active time of the valid period; wthin a time period indicated by
the time information of the invalid period of the s-th set of DRX configuration
information, stop sending or receiving at least one of data and/or signaling.

[0364] Optionally, the processor is further configured to configure the time
information of the valid period and the time information of the invalid period of the
k-th set of DRX configuration information for the first UE through RRC dedicated
signaling.

[0365] Optionally, the processor is further configured to obtain time
information of a service corresponding to the s-th set of DRX configuration
information, and then determine time information of a valid period and time
information of an invalid period of the s-th set of DRX configuration information
according to the time information of the service corresponding to the s-th set of DRX
configuration information.
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[0366] Optionally, a first DRX cycle in the p-th set of DRX configuration
information in the m sets of DRX configuration information includes x second DRX
cycles; and configurations corresponding to the x second DRX cycles are different or
partially the same or have a corresponding relationship, which may specifically
include at least one of the following manners:

[0367] values of the x second DRX cycles are the same or different;

[0368] start positions of active time corresponding to the x second DRX cycles
are explicitly indicated or have a corresponding relationship;

[0369] corresponding values of at least one of inactive timer, retransmission
timer and active timer in the x second DRX cycles are set to be the same or different.
[0370] Optionally, the DRX cycles of x multicast services form a multicast
DRX cycle, the first DRX cycle is the multicast DRX cycle, and the DRX cycle of
each multicast service in the x multicast services is corresponding to one of the x
second DRX cycles.

[0371] The p-th set of DRX configuration information includes at least one of:
the multicast DRX cycle, a position of the DRX cycle of each multicast service in the
multicast DRX cycle, DRX configuration information of each multicast service,
G-RNTI corresponding to each multicast service, whether to enable HARQ feedback
for the PTM transmission mode corresponding to each multicast service, and whether
to enable HARQ retransmission in the PTM transmission mode corresponding to each
multicast service.

[0372] The processor is further configured to send data of each multicast
service according to the p-th set of DRX configuration information.

[0373] It is to be noted that the device in this embodiment is a device
corresponding to the above method shown in FIG. 4, and the implementation manners
in the above embodiments are all applicable to the embodiments of the device, and
can also achieve the same technical effects. The above device provided in the
embodiment of the present disclosure can implement all the method steps

implemented in the above method embodiment, and can achieve the same technical
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effects. Parts and beneficial effects that are the same as those in the method
embodiment in this embodiment will not be specifically described here.

[0374] Referring to FIG. 9, one embodiment of the present disclosure further
provides a UE 900, including a processor 901, a memory 902 and a computer program
stored in the memory 902 and executable on the processor 901. The computer
program, when executed by the processor 901, causes the UE to perform each process
of the above embodiment of the discontinuous reception scheduling method, and the
same technical effect can be achieved. To avoid repetition, details are not repeated
here.

[0375] Referring to FIG. 10, one embodiment of the present disclosure further
provides a network device 1000, including a processor 1001, a memory 1002 and a
computer program stored in the memory 1002 and executable on the processor 1001.
The computer program, when executed by the processor 1001, causes the network
device to perform each process of the above embodiment of the discontinuous
reception scheduling method, and the same technical effect can be achieved. To avoid
repetition, details are not repeated here.

[0376] One embodiment of the present disclosure further provides a
computer-readable storage medium, including a computer program stored thereon.
The computer program, when executed by a processor, causes the processor to
perform each process of the above embodiment of the discontinuous reception
scheduling method and the same technical effect can be achieved. To avoid repetition,
details are not repeated here. The computer-readable storage medium is, for example,
a read-only memory (ROM), a random access memory (RAM), a magnetic disk or an
optical disk, and the like.

[0377] It is to be noted that, in the present disclosure, the terms “include”,
“including” or any other variations thereof are intended to cover a non-exclusive
inclusion, such that a process, method, article or device that includes a series of
elements not only includes those elements, but also includes other elements which not
expressly listed or inherent to the process, method, article or device. Without further
limitations, an element defined by a statement “includes a...” does not exclude
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presence of additional identical elements in a process, method, article or device that
includes that element.

[0378] Through the above description of the embodiments, those skilled in the
art can clearly understand that the methods of the above embodiments may be
implemented by means of software plus necessary general hardware platform, of
course, implemented by hardware, but in many cases the former is better. According
to such understanding, the essence of the technical solution of the present disclosure
or the part that contributes to the related art may be embodied in the form of a
software product. The computer software product is stored in a storage medium (such
as ROM/RAM, magnetic disk, optical disk), and includes several instructions which
enables a terminal (which may be a mobile phone, computer, server, air conditioner,
or network device, etc.) to execute the methods described in various embodiments of
the present disclosure.

[0379] The embodiments of the present disclosure have been described above
in conjunction with the accompanying drawings, but the present disclosure is not
limited to the above-mentioned embodiments. The above-mentioned embodiments are
only illustrative, not restrictive. In view of the present disclosure, without departing
from the spirit of the present disclosure and the protection scope of the claims, many

forms can be made, all of which are within the protection of the present disclosure.
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What is claimed is:

1. A discontinuous reception (DRX) scheduling method, comprising:
receiving, by a first user equipment (UE), m sets of DRX configuration
information configured by a network side; wherein m is an integer greater than or
equal to 1, and the m sets of DRX configuration information have a correspondence
relationship including at least one of the following:
the m sets of DRX configuration information correspond to different
communication types;
the m sets of DRX configuration information correspond to different
service types;
the m sets of DRX configuration information correspond to different
scheduling modes;
the m sets of DRX configuration information correspond to different
frame types or data types of a service;
the m sets of DRX configuration information correspond to different
communication directions of a service or different services;
receiving and/or sending data, by the first UE, according to the m sets of DRX
configuration information.
2. The method according to claim 1, wherein the receiving and/or sending data,
by the first UE, according to the m sets of DRX configuration information, includes:
receiving and/or sending the data according to the m sets of DRX
configuration information and association relationship between at least b sets of DRX
configuration information in the m sets of DRX configuration information, wherein b
is an integer greater than 1 and less than or equal to m;
wherein the association relationship between the at least b sets of DRX
configuration information is sent to the first UE by the network side through signaling,
or is predefined, or is sent to a radio access layer of the first UE from a high layer of

the first UE.
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3. The method according to claim 2, wherein the association relationship
between the at least b sets of DRX configuration information includes at least one of
the following:

after receiving or sending data and/or signaling of a t-th service during an
active time indicated by an i-th set of DRX configuration information in the m-sets of
DRX configuration information, starting, after a specified time or immediately, an
inactivity timer of a j-th set of DRX configuration information corresponding to a u-th
service, and receiving and/or waiting to receive data and/or signaling of the u-th
service;

after receiving or sending data and/or signaling of a t-th service during an
active time indicated by an i-th set of DRX configuration information in the m-sets of
DRX configuration information, entering, after a specified time or immediately, an
activity time of a j-th set of DRX configuration information corresponding to a u-th
service, and receiving and/or waiting to receive data and/or signaling of the u-th
service;

after receiving or sending data and/or signaling of a t-th service during an
active time indicated by an i-th set of DRX configuration information in the m-sets of
DRX configuration information, starting, after a specified time or immediately, an
on-duration timer of a j-th set of DRX configuration information corresponding to a
u-th service, and receiving and/or waiting to receive data and/or signaling of the u-th
service;

after receiving or sending data and/or signaling of a t-th service during an
active time indicated by an i-th set of DRX configuration information in the m-sets of
DRX configuration information, according to data arrival characteristics and/or
service performance requirements of an associated u-th service, performing at least
one of starting an inactive timer of a j-th set of DRX configuration information
corresponding to the u-th service, starting an on-duration timer of the j-th set of DRX
configuration information and entering an active time of the j-th set of DRX
configuration information, and receiving and/or waiting to receive data and/or
signaling of the u-th service.
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4. The method according to claim 2, wherein the association relationship
between the at least b sets of DRX configuration information includes at least one of
the following:

after receiving or sending a v-th type data and/or signaling of a g-th service
during an active time indicated by an h-th set of DRX configuration information in the
m sets of DRX configuration information, starting, after a specified time or
immediately, an inactive timer of a z-th set of DRX configuration information
corresponding to a u-th type data and/or signaling of the g-th service, and receiving
and/or waiting to receive the u-th type data and/or signaling of the g-th service;

after receiving or sending a v-th type data and/or signaling of a g-th service
during an active time indicated by an h-th set of DRX configuration information in the
m sets of DRX configuration information, entering, after a specified time or
immediately, an active time of a z-th set of DRX configuration information
corresponding to a u-th type of the g-th service, and receiving and/or waiting to
receive the u-th type data and/or signaling of the g-th service;

after receiving or sending a v-th type data and/or signaling of a g-th service
during an active time indicated by an h-th set of DRX configuration information in the
m sets of DRX configuration information, starting, after a specified time or
immediately, an on-duration timer of a z-th set of DRX configuration information
corresponding to a u-th type in the first service, and receiving and/or waiting to
receive the u-th type data and/or signaling of the g-th service;

after receiving or sending a v-th type data and/or signaling of a g-th service
during an active time indicated by an h-th set of DRX configuration information in the
m sets of DRX configuration information, according to service performance
requirements including arrival characteristics and/or delay of a u-th type data of an
associated g-th service, performing at least one of starting an inactive timer of a z-th
set of DRX configuration information corresponding to the u-th type in the g-th
service, starting on-duration timer of the z-th set of DRX configuration information

and entering an active time of the z-th set of DRX configuration information, and
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receiving and/or waiting to receive the u-th type data and/or signaling in the g-th
service.

5. The method according to claim 2, wherein when the m sets of DRX
configuration information correspond to different communication types, the m sets of
DRX configuration information include: a first set of DRX configuration information
corresponding to a multicast mode, and a second set of DRX configuration
information corresponding to a unicast mode;

the association relationship between the at least b sets of DRX configuration
information includes: the first set of DRX configuration information is associated
with the second set of DRX configuration information.

6. The method according to claim 5, wherein the receiving and/or sending the
data according to the m sets of DRX configuration information and association
relationship between at least b sets of DRX configuration information in the m sets of
DRX configuration information, includes:

receiving, by the first UE, new transmission data of a multicast service sent by
a network device according to the first set of DRX configuration information; and,
before receiving the new transmission data or during reception of the new
transmission data, determining a reception mode of retransmission data, wherein the
reception mode of the retransmission data includes: a multicast reception mode and/or
a unicast reception mode;

in case that the first UE fails to receive the new transmission data, according
to the reception mode of the retransmission data, monitoring PDCCH scheduling
signaling corresponding to the retransmission data and receives the retransmission
data; when using the multicast reception mode, based on the first set of DRX
configuration information, receiving retransmission data scrambled by group-radio
network temporary identify (G-RNTI) and/or Group Configured Scheduling RNTI
(G-CS-RNTI); when using the unicast reception mode, based on the second set of
DRX configuration information, receiving retransmission data scrambled by C-RNTI

and/or CS-RNTI.
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7. The method according to claim 6, wherein the determining a reception
mode of retransmission data, includes:

determining, by the first UE, the reception mode of the retransmission data
according to indication information for indicating retransmission mode of the new
transmission data; wherein when the retransmission mode is a point-to-multipoint
(PTM) mode, the reception mode is a multicast reception mode; when the
retransmission mode is a point-to-point (PTP) mode, the reception mode is a unicast
reception mode; when the retransmission mode is the PTP mode and the PTM mode,
the reception mode is the multicast reception mode and the unicast reception mode.

8. The method according to claim 7, further comprising:

extracting, by the first UE, the indication information for indicating
retransmission mode of the new transmission data from a scheduling command for
scheduling the new transmission data of the multicast service.

9. The method according to claim 7, wherein the determining a reception
mode of retransmission data, further includes:

when the scheduling command of the new transmission data does not include
the indication information of the retransmission mode, determining the reception
mode of the retransmission data to be multicast reception mode and unicast reception
mode.

10. The method according to claim 6, wherein

when using the multicast reception mode, based on the first set of DRX
configuration information, receiving retransmission data scrambled by group-radio
network temporary identify (G-RNTI) and/or Group Configured Scheduling RNTI
(G-CS-RNTI), includes: starting a multicast round trip time (HARQ RTT) timer;
when the multicast HARQ RTT timer expires, starting to monitor retransmission data
scrambled by G-RNTI and/or G-CS-RNTI, and starting a corresponding multicast
retransmission timer;

when using the unicast reception mode, based on the second set of DRX
configuration information, receiving retransmission data scrambled by C-RNTI and/or
CS-RNTI, includes: starting a unicast HARQ RTT timer; and when the unicast HARQ
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RTT timer expires, starting to monitor retransmission data scrambled by C-RNTI
and/or CS-RNTI, and starting a corresponding unicast retransmission timer.

11. The method according to claim 10, wherein the first UE communicates
with the network device through carrier aggregation; when using the unicast reception
mode, based on the second set of DRX configuration information, receiving
retransmission data scrambled by C-RNTI and/or CS-RNTI, further includes:

determining a monitored target carrier and/or a target BWP according to
indication information of a carrier and/or a bandwidth part (BWP) resource associated
with the retransmission data; and monitoring retransmission data scrambled by
C-RNTI and/or CS-RNTTI on the target carrier and/or the target BWP.

12. The method according to claim 6, wherein

the new transmission data of the multicast service is sent by the first network
device;

based on the second set of DRX configuration information, receiving
retransmission data scrambled by C-RNTI and/or CS-RNTI, includes: based on the
second set of DRX configuration information, receiving retransmission data
scrambled by C-RNTI and/or CS-RNTI and sent by a second network device.

13. The method according to claim 3, wherein the receiving and/or sending, by
the first UE, the data according to the m sets of DRX configuration information and
association relationship between at least b sets of DRX configuration information in
the m sets of DRX configuration information, includes:

according to an i-th set of DRX configuration information, after the first UE
receives data and/or signaling of a t-th service sent by the network device, starting,
after a specified time or immediately, an inactive timer of a j-th set of DRX
corresponding to a u-th service, and receiving and/or waiting to receive data of the
u-th service;

according to an i-th set of DRX configuration information, receiving data
and/or signaling of a t-th service sent by the network device; and, before receiving the
data and/or signaling of the t-th service sent by the network device or when receiving
the data and/or signaling of the t-th service sent by the network device, obtaining a
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j-th set of DRX configuration information corresponding to a u-th service which is
associated with the t-th service corresponding to the i-th set of DRX configuration
information; and using the j-th set of DRX configuration information to start an
inactive timer of the j-th set of DRX configuration information, and receiving and/or
waiting to receive data of the u-th service.

14. The method according to claim 1, further comprising:

receiving a first signaling sent by the network side, wherein the first signaling
is used to update time information of a k-th set of DRX configuration information in
the m sets of DRX configuration information;

updating, by the first UE, start position information and/or cycle information
of an active time in the k-th set of DRX configuration information, according to the
first signaling.

15. The method according to claim 14, wherein the time information updated
by the first signaling is related to time information of a target service corresponding to
a target logical channel, and the target logical channel is a logical channel
corresponding to the k-th set of DRX configuration information.

16. The method according to claim 1, further comprising:

when a time deviation between a start position of an active time of an n-th set
of DRX configuration information in the m sets of DRX configuration information
and an actual data transmission time of a service reaches a predetermined first
threshold, adjusting a DRX cycle and/or a starting position in the n-th set of DRX
configuration information.

17. The method according to claim 1, further comprising:

obtaining time information of a valid period and time information of an invalid
period of an s-th set of DRX configuration information in the m sets of DRX
configuration information;

wherein the receiving and/or sending data, by the first UE, according to the m

sets of DRX configuration information, includes:
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within a time period indicated by the time information of the valid period of
the s-th set of DRX configuration information, performing transmission or reception
of data and/or signaling during the active time of the valid period;

within a time period indicated by the time information of the invalid period of
the valid period of the s-th set of DRX configuration information, stopping at least
one of transmission or reception of data and/or signaling.

18. The method according to claim 17, wherein the obtaining time information
of a valid period and time information of an invalid period of an s-th set of DRX
configuration information in the m sets of DRX configuration information, includes:

obtaining time information of a service corresponding to the s-th set of DRX
configuration information;

determining time information of a valid period and time information of an
invalid period of the s-th set of DRX configuration information according to the time
information of the service corresponding to the s-th set of DRX configuration
information.

19. The method according to claim 1, wherein

a first DRX cycle in a p-th set of DRX configuration information in the m sets
of DRX configuration information includes x second DRX cycles, wherein x is an
integer greater than 1; and configurations corresponding to the x second DRX cycles
are different or partially the same or have a corresponding relationship, which
includes at least one of the following manners:

values of the x second DRX cycles are the same or different;

start positions of active time corresponding to the x second DRX cycles are
explicitly indicated or have a corresponding relationship;

corresponding values of at least one of inactive timer, retransmission timer and
active timer in the x second DRX cycles are set to be the same or different.

20. The method according to claim 19, wherein

DRX cycles of x multicast services form a multicast DRX cycle, the first DRX
cycle is the multicast DRX cycle, and DRX cycle of each multicast service in the x
multicast services is corresponding to one of the x second DRX cycles;
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the p-th set of DRX configuration information includes at least one of: the
multicast DRX cycle, a position of the DRX cycle of each multicast service in the
multicast DRX cycle, DRX configuration information of each multicast service,
G-RNTI corresponding to each multicast service, whether to enable HARQ feedback
for PTM transmission mode corresponding to each multicast service, whether to
enable HARQ retransmission for PTM for PTM transmission mode corresponding to
each multicast service;
wherein the method further includes: receiving data of each multicast service
according to the p-th set of DRX configuration information.
21. A discontinuous reception (DRX) scheduling method, comprising:
sending, by a first network device, to a first user equipment (UE), m sets of
DRX configuration information; wherein m is an integer greater than or equal to 1,
and the m sets of DRX configuration information have a correspondence relationship
including at least one of the following:
the m sets of DRX configuration information correspond to different
communication types;
the m sets of DRX configuration information correspond to different
service types;
the m sets of DRX configuration information correspond to different
scheduling modes;
the m sets of DRX configuration information correspond to different
frame types or data types of a service;
the m sets of DRX configuration information correspond to different
communication directions of a service or different services;
receiving and/or sending data, by the first network device, according to the m
sets of DRX configuration information.
22. The method according to claim 21, wherein the receiving and/or sending
data, by the first network device, according to the m sets of DRX configuration

information, includes:
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receiving and/or sending the data, by the first network device, according to the
m sets of DRX configuration information and association relationship between at least
b sets of DRX configuration information in the m sets of DRX configuration
information, wherein b is an integer greater than 1 and less than or equal to m;

wherein the association relationship between the at least b sets of DRX
configuration information is configured by the network side, or is predefined, or is
sent to the first network device from the first UE.

23. The method according to claim 22, wherein the association relationship
between the at least b sets of DRX configuration information includes at least one of
the following:

after receiving or sending data and/or signaling of a t-th service during an
active time indicated by an i-th set of DRX configuration information in the m-sets of
DRX configuration information, starting, after a specified time or immediately, an
inactivity timer of a j-th set of DRX configuration information corresponding to a u-th
service, and receiving and/or waiting to receive data and/or signaling of the u-th
service;

after receiving or sending data and/or signaling of a t-th service during an
active time indicated by an i-th set of DRX configuration information in the m-sets of
DRX configuration information, entering, after a specified time or immediately, an
activity time of a j-th set of DRX configuration information corresponding to a u-th
service, and receiving and/or waiting to receive data and/or signaling of the u-th
service;

after receiving or sending data and/or signaling of a t-th service during an
active time indicated by an i-th set of DRX configuration information in the m-sets of
DRX configuration information, starting, after a specified time or immediately, an
on-duration timer of a j-th set of DRX configuration information corresponding to a
u-th service, and receiving and/or waiting to receive data and/or signaling of the u-th
service;

after receiving or sending data and/or signaling of a t-th service during an
active time indicated by an i-th set of DRX configuration information in the m-sets of
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DRX configuration information, according to data arrival characteristics and/or
service performance requirements of an associated u-th service, performing at least
one of starting an inactive timer of a j-th set of DRX configuration information
corresponding to the u-th service, starting an on-duration timer of the j-th set of DRX
configuration information and entering an active time of the j-th set of DRX
configuration information, and receiving and/or waiting to receive data and/or
signaling of the u-th service.

24. The method according to claim 22, wherein the association relationship
between the at least b sets of DRX configuration information includes at least one of
the following:

after receiving or sending a v-th type data and/or signaling of a g-th service
during an active time indicated by an h-th set of DRX configuration information in the
m sets of DRX configuration information, starting, after a specified time or
immediately, an inactive timer of a z-th set of DRX configuration information
corresponding to a u-th type data and/or signaling of the g-th service, and receiving
and/or waiting to receive the u-th type data and/or signaling of the g-th service;

after receiving or sending a v-th type data and/or signaling of a g-th service
during an active time indicated by an h-th set of DRX configuration information in the
m sets of DRX configuration information, entering, after a specified time or
immediately, an active time of a z-th set of DRX configuration information
corresponding to a u-th type of the g-th service, and receiving and/or waiting to
receive the u-th type data and/or signaling of the g-th service;

after receiving or sending a v-th type data and/or signaling of a g-th service
during an active time indicated by an h-th set of DRX configuration information in the
m sets of DRX configuration information, starting, after a specified time or
immediately, an on-duration timer of a z-th set of DRX configuration information
corresponding to a u-th type in the first service, and receiving and/or waiting to
receive the u-th type data and/or signaling of the g-th service;

after receiving or sending a v-th type data and/or signaling of a g-th service
during an active time indicated by an h-th set of DRX configuration information in the
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m sets of DRX configuration information, according to service performance
requirements including arrival characteristics and/or delay of a u-th type data of an
associated g-th service, performing at least one of starting an inactive timer of a z-th
set of DRX configuration information corresponding to the u-th type in the g-th
service, starting on-duration timer of the z-th set of DRX configuration information
and entering an active time of the z-th set of DRX configuration information, and
receiving and/or waiting to receive the u-th type data and/or signaling in the g-th
service.

25. The method according to claim 22, wherein when the m sets of DRX
configuration information correspond to different communication types, the m sets of
DRX configuration information include: a first set of DRX configuration information
corresponding to a multicast mode, and a second set of DRX configuration
information corresponding to a unicast mode;

the association relationship between the at least b sets of DRX configuration
information includes: the first set of DRX configuration information is associated
with the second set of DRX configuration information.

26. The method according to claim 25, wherein the receiving and/or sending
the data according to the m sets of DRX configuration information and association
relationship between at least b sets of DRX configuration information in the m sets of
DRX configuration information, includes:

sending, by the first network device, new transmission data of a multicast
service according to the first set of DRX configuration information; and, before
sending the new transmission data or during transmission of the new transmission
data, determining a retransmission mode of retransmission data, wherein the
retransmission mode of the retransmission data includes: a PTM mode and/or a PTP
mode;

when the first UE fails to receive the new transmission data, sending, by the
first network device, the retransmission data corresponding to the new transmission
data to the first UE according to the retransmission mode of the retransmission data;
when using the PTM mode, based on the first set of DRX configuration information,
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sending retransmission data scrambled by the multicast radio network temporary
identifier G-RNTI and/or G-CS-RNTI; when using the PTP mode, based on the
second set of DRX configuration information, sending retransmission data scrambled
by the C-RNTI and/or CS-RNTI.

27. The method according to claim 26, further comprising;:

carrying, by the first network device, indication information of the
retransmission mode of the new transmission data in a scheduling command for
scheduling the new transmission data of the multicast service.

28. The method according to claim 26, wherein the first UE communicates
with the network device through carrier aggregation; when using the PTP mode, based
on the second set of DRX configuration information, sending retransmission data
scrambled by the C-RNTI and/or CS-RNTI, includes:

sending to the first UE, indication information of a carrier and/or a bandwidth
part (BWP) resource associated with the retransmission data, so that the first UE
determines a monitored target carrier and/or a target BWP.

29. The method according to claim 26, wherein based on the second set of
DRX configuration information, sending retransmission data scrambled by the
C-RNTI and/or CS-RNTI, includes:

sending, by the first network device, the retransmission data scrambled by the
C-RNTI and/or CS-RNTI through a second network device.

30. The method according to claim 23, wherein the receiving and/or sending
data, by the first network device, according to the m sets of DRX configuration
information and association relationship between at least b sets of DRX configuration
information in the m sets of DRX configuration information, includes at least one of
the following:

after the first network device sends data and/or signaling of a t-th service
according to an i-th set of DRX configuration information, starting, after a specified
time or immediately, an inactivity timer of a j-th set of DRX corresponding to a u-th

service, and sending and/or waiting to send data of the u-th service;
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after the first network device sends data and/or signaling of a t-th service
according to an i-th set of DRX configuration information; and before sending the
data and/or signaling of the t-th service or when sending the data and/or signaling of
the t-th service, obtaining a j-th set of DRX configuration information corresponding
to a u-th service associated with the t-th service corresponding to the i-th set of DRX
configuration information; and using the j-th set of DRX configuration information to
start an inactive timer of the j-th set of DRX configuration information, and sending
and/or waiting to send data of the u-th service.

31. The method according to claim 21, further comprising:

sending, by the network device, a first signaling to the first UE, wherein the
first signaling is used to update time information of a k-th set of DRX configuration
information in the m sets of DRX configuration information.

32. The method according to claim 31, wherein the time information updated
by the first signaling is related to time information of a target service corresponding to
a target logical channel, and the target logical channel is a logical channel
corresponding to the k-th set of DRX configuration information.

33. The method according to claim 31, further comprising:

when a time deviation between a start position of an active time of a k-th set of
DRX configuration information and an actual data transmission time of a service
reaches a predetermined first threshold, adjusting, by the first network, a DRX cycle
and/or a start position in the k-th set of DRX configuration information, and sending
the first signaling.

34. The method according to claim 21, further comprising:

obtaining, by the first network device, time information of a valid period and
time information of an invalid period of an s-th set of DRX configuration information
in the m sets of DRX configuration information;

within a time period indicated by the time information of the valid period of
the s-th set of DRX configuration information, sending or receiving data and/or

signaling during an active time of the valid period,;
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within a time period indicated by the time information of the invalid period of
the s-th set of DRX configuration information, stopping sending or receiving at least
one of data and/or signaling.

35. The method according to claim 34, wherein the obtaining time information
of a valid period and time information of an invalid period of an s-th set of DRX
configuration information in the m sets of DRX configuration information, includes:

obtaining time information of a service corresponding to the s-th set of DRX
configuration information;

determining time information of a valid period and time information of an
invalid period of the s-th set of DRX configuration information according to the time
information of the service corresponding to the s-th set of DRX configuration
information.

36. The method according to claim 21, wherein

a first DRX cycle in a p-th set of DRX configuration information in the m sets
of DRX configuration information includes x second DRX cycles; and configurations
corresponding to the x second DRX cycles are different or partially the same or have a
corresponding relationship, which includes at least one of the following manners:

values of the x second DRX cycles are the same or different;

start positions of active time corresponding to the x second DRX cycles are
explicitly indicated or have a corresponding relationship;

corresponding values of at least one of inactive timer, retransmission timer and
active timer in the x second DRX cycles are set to be the same or different.

37. The method according to claim 36, wherein

DRX cycles of x multicast services form a multicast DRX cycle, the first DRX
cycle is the multicast DRX cycle, and DRX cycle of each multicast service in the x
multicast services is corresponding to one of the x second DRX cycles;

the p-th set of DRX configuration information includes at least one of: the
multicast DRX cycle, a position of the DRX cycle of each multicast service in the
multicast DRX cycle, DRX configuration information of each multicast service,
G-RNTI corresponding to each multicast service, whether to enable HARQ feedback
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for PTM transmission mode corresponding to each multicast service, whether to
enable HARQ retransmission for PTM for PTM transmission mode corresponding to
each multicast service;

wherein the method further includes: sending, by the first network device, data
of each multicast service according to the p-th set of DRX configuration information.

38. A user equipment (UE), comprising: a transceiver and a processor;

wherein the transceiver is configured to receive m sets of DRX configuration
information configured by a network side; wherein m is an integer greater than or
equal to 1, and the m sets of DRX configuration information have a correspondence
relationship including at least one of the following:

the m sets of DRX configuration information correspond to different
communication types;

the m sets of DRX configuration information correspond to different
service types;

the m sets of DRX configuration information correspond to different
scheduling modes;

the m sets of DRX configuration information correspond to different
frame types or data types of a service;

the m sets of DRX configuration information correspond to different
communication directions of a service or different services;

the processor is configured to receive and/or send data according to the m
sets of DRX configuration information.

39. A user equipment (UE), comprising: a processor, a memory, and a program
stored on the memory and executable on the processor; wherein the program, when
executed by the processor, causes the UE to perform the steps of the method
according to any one of claims 1 to 20.

40. A network device, comprising: a transceiver and a processor;

wherein the transceiver is configured to send m sets of DRX configuration

information to a first user equipment (UE); wherein m is an integer greater than or
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equal to 1, and the m sets of DRX configuration information have a correspondence
relationship including at least one of the following:
the m sets of DRX configuration information correspond to different
communication types;
the m sets of DRX configuration information correspond to different
service types;
the m sets of DRX configuration information correspond to different
scheduling modes;
the m sets of DRX configuration information correspond to different
frame types or data types of a service;
the m sets of DRX configuration information correspond to different
communication directions of a service or different services;

the processor is configured to receive and/or send data according to the m sets
of DRX configuration information.

41. A network device, comprising: a processor, a memory, and a program
stored on the memory and executable on the processor; wherein the program, when
executed by the processor, causes the network device to perform the steps of the
method according to any one of claims 21 to 37.

42. A computer-readable storage medium, comprising a computer program
stored thereon; wherein the computer program, when executed by a processor, causes
the processor to perform the steps of the method according to any one of claims 1 to

37.
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